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Numerous Arrow antennas laid siege to AO-27 from the Battlefield Inn parking lot in Vicksburg, 

Mississippi during the 16 AMSAT Annual Meeting and Space Symposium. The Battlefield Inn is 
located adjacent to the Vicksburg National Military Park that commemorates the site of the Civil War 
siege of Vicksburg that took place in 1863. (photo by Phillip Fortenberry, N5PF) 


Southern Hospitality Greets AMSAT! 


Over 160 persons attended the 16" AMSAT Annual Meeting and Space Symposium in 
Vicksburg, Mississippi from October 16-18, 1998. Participants from six countries attended the 
meeting at the Battlefield Inn located next to the Vicksburg National Military Park where the historic 
siege of Vicksburg took place in 1863. Numerous technical presentations were given during the 
symposium including: 


¢ Antarctica and Amateur Radio, Ron Ross, KE6JAB 

¢ The History of the Amateur Satellite Program, Martin Davidoff, K2UBC 

¢ Intermediate Circular Orbits for Amateur Radio Satellites, Ken Emandes, N2WWD 
¢ J-Station —An Update, John Melton, N6L YT/GOORX 


¢ An Omni-Directional Antenna for Receiving Mode J LEO Satellites, Tony Monteiro, 
AA2TX 


[continued on page 4] 
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Satellite Tracking 


with your PC and the Kansas City Tracker & Tuner 


The Kansas City Tracker is a hardware and software package that connects between your rotor controller and an IBM XT, AT, 
or clone. It controls your antenna array, letting your PC track any satellite or orbital body. The Kansas City Tracker hardware 
consists of a half-size interface card that plugs into your PC. It can be connected directly to Kenpro 5400A/5600A or Yaesu G5400B/G5600B 
rotor controllers. It can be connected to other rotor assemblies using our Rotor Interface Option. 


The Kansas City Tuner Option provides automatic doppler-shift compensation for digital satellite work. The Tumer is compatible 
with most rigs including Yaesu, Kenwood, and ICOM. It controls your radio thru the radio’s serial computer port (if present) or through 
the radio’s up/down mic-click interface. The Kansas City Tuner Option is perfect for low-orbit digital satellites like the NOAA and 
Microstat satellites. 


The Kansas City Tracker and Tuner include custom serial interfaces and do not use your computer’s valuable COMM ports. 
The software runs in your PC’s ‘‘spare time,’ letting you run other programs at the same time. 


The Kansas City Tracker and Tuner programs are ‘‘Terminate-and-Stay-Resident’’ programs that attach themselves to DOS 
and disappear. You can run other DOS programs while your antenna tracks its target and your radios are tuned under computer control. 
This unique feature is especially useful for digital satellite work; a communications program like PROCOMM can be run while the PC 
aims your antennas and tunes your radios in its spare time. Status pop-up windows allow the user to review and change current and 
upcoming radio and antenna parameters. The KC Tracker it compatible with DOS 2.00 or higher. 


Satellite and EME Work 


The Kansas City Tracker and Kansas City Tuner 
are fully compatible with N4HY’s QUIKTRAK and with Silicon 
Solution’s GRAFTRAK. These programs can be used to load the 
Kansas City Tracker’s tables with more than 50 satellite 
passes. 


DX, Contests, and Nets 
Working DX or contests and need three hands? Use the Kansas 
City Tracker pop-up to work your antenna rotor for you. The 
Kansas City Tracker is compatible with all DX logging 
programs. A special callsign aiming program is included for working 
nets. 


Packet BBS 
The Kansas City Tracker comes complete with special 
control programs that allow the packet BBS user or control-op 
to perform automated antenna aiming over an hour, a day, or a 
week. Your BBS or packet station can be programmed to 
automatically solicit mail from remote packet sites. 


Vision-Impaired Hams 
The Kansas City Tracker has a special morse-code sender 
section that will announce the rotor position and status auto- 
matically or on request. The speed and spacing of the code are 
adjustable. 


The Kansas City Tracker and Tuner packages include 
the PC interface card, interface connector, software diskette, and 
instructions. Each Kansas City unit carries a one year warranty. 
The KC Tuner is not available as an after market upgrade. 


e KC Tracker package includes cable for Yaesu/Kenpro 
5400/5600 and rotor interface 
option (to connect any rotors) 


e KC Tracker package 
plus KC Tuner 


Visa and MasterCard accepted. 
Shipping and handling: $5, ($20 for international shipments). 
Prices subject to change without notice. 


L. L. Grace 


Communications Products 
PO. Box 1345 ¢ Voorhees, NJ 08043 e U.S.A. 


For more info: Telephone 609-751-1018 
FAX 609-751-9705 


AMSAT-NA can take your order for a Kansas City Tracker/Tuner or one of many Satellite Tracking software packages that support the 
KCT, such as Quiktrak, Graftrak, and WiSP for Windows. When you order thru them, they receive a Donation in your name towards 
the Phase 3D Project. Their telephone number is 301-589-6062. 
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On Teams and Teamwork 
By Keith Baker, KB1SF 


My, what a busy two weeks it has been! In 
my first two weeks as your new AMSAT 
President, we’ve seen the conclusion of a 
very enjoyable and productive AMSAT 
Space Symposium and Annual meeting at 
Vicksburg, Mississippi, a very successful 
Ariane 503 launch, the completion of Phase 
3D’s Thermal Vacuum test, and the launch 
of not one but TWO new Amateur Radio 
Satellites, SEDSAT-1 and PANSAT into 
orbit! As this edition of the Journal goes to 
press, the new birds were still undergoing 
checkout in their newfound space 
environments. It is truly a fantastic time to 
be a contributing member of AMSAT, and I 
am truly honored to be asked to be your 
President for the upcoming term. 


Your previous President, Bill Tynan, 
W3XO has left the organization in good 
shape overall, and he is to be strongly 
commended for the fine job he has done in 
that position over the years. Thanks, Bill! 
However, Bill will be the first to admit, as 
he hands over the reigns of command, that 
there are still a few areas requiring some 
urgent attention. One of these is the severe 
drain the Phase 3D project is now having on 
our financial reserves as we finish it up and 
prepare it for eventual launch. The other is 
the shnnking numbers and variety of 
volunteers within our ranks. I’ll address the 
former issue in detail in a subsequent 
Apogee View. However, I believe the latter 
issue is something that needs to be reversed 
quickly if the organization is to continue 
fulfilling its mission in the months and years 
ahead. 


That’s because, as I now take on these new 
responsibilities as your incoming President 
and I begin contemplating how I should lead 
your organization in the future days and 
months, I keep coming back to a single, stark 
reality...I, alone, can’t accomplish a thing 
without many, many others also doing their 
part for the organization. 


It is teamwork that’s the essential ingredient 
in the work that we do in AMSAT. It’s the 
glue that binds us together and allows us to 
successfully do what we do. Take a few 
moments now to glance to the left of this 
column at the list of Directors and Officers 


Apogee View 


of the Corporation. You’ll see a number of 
very hard working people listed there. 
However, what you won ’t see are the people 
who are also ably assisting each of those 
Vice Presidents and other Corporate 
officers. It is all of these people, working 
together as a team, who keep the 
organization on a steady track. As we used 
to say in the Air Force, it’s where the "rubber 
meets the ramp." 


These are the people who are now working 
late hours, nights and weekends down at the 
Phase 3D Lab in Orlando to ensure we have 
a spaceworthy satellite to fly at some time in 
the (hopefully ) near future, or the long list 
of Area Coordinators who freely give of 
their time and talents to insure AMSAT is 
well represented at major Hamfests around 
the country. It’s the team of people at our 
AMSAT Office who assist Martha with the 
day-to-day tasks of interacting with a 5000+ 
member organization. It is the team of 
people who help Russ Tillman, KSNRK 
make sure that you have the latest edition of 
the AMSAT Journal in your hands in a 
timely way. It’s the team who help our new 
Executive Vice President, Robin Haighton, 
VE3FRH coordinate AMSAT’s mentoring 
of students at the University of Toronto and 
their MOST satellite project. I could go on 
and on, as there are scores of other teams 
working just as hard within our 
organization, but I think you see my point. 


Now, while the team leader (the VP) gets to 
see their names on the masthead, each will 
readily tell you that they, too, couldn’t do 
their jobs without the rest of their respective 
teams giving them a hand to help out. 


Unfortunately, many of those teams are 
getting awfully thin nght now, and some are 
down to one person...the VP themselves. 
You could say that a number of others are a 
mile wide and an inch deep. Therefore, one 
of my major goals as your new President will 
be to not only put the organization on a 
sounder (eventually a_ self-sustaining) 
financial footing, but also to grow the 
organization from within by greatly 
expanding the membership on our teams in 
each functional area. 


That is why I’m urging each of you now to 
seriously consider volunteering your time 
and talents to us by serving on a team in one 
or more of the areas listed in our masthead. 
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If you have a skill...ANY skill.....and some 
spare time that you think could even be 
marginally useful to us, please do not 
hesitate to contact the appropriate VP 
(usually via their callsign and @amsat.org 
e-mail address, or via their Callbook postal 
address) and indicate your willingness to 
help out. 


There’s been a mistaken impression over the 
years that, unless you had a Ph.D. in applied 
physics or engineering, AMSAT neither 
wanted or needed your help. Nothing could 
be further from the truth! While our 
experimenters are doing a lot of the hands 
on design and operation of our satellites, 
there are a number of other areas that also 
need some non-technical help. For example, 
right now we are desperately need someone 
with graphic art/layout and design skills to 
give us a hand in designing a new 
advertising campaign to bring new members 
into the organization, as well as a volunteer 
coordinator with human __ resources 
experience to help us better manage our 
people resources. 


Now, I know we’ve aired these "please help 
us" pleas in the past, and some of you may 
have responded that you were interested, but 
one or more of us on the AMSAT side didn’t 
appear to respond quickly enough to your 
offer. 


Therein lies part of the problem. It takes 
person-power from within the organization 
to create and sustain person-power. As I 
said, night now we are so thin in a lot of 
functional areas that the various VPs are 
barely keeping their heads above water. 
What we (and they) really need are 
self-starters...people who don’t need a lot of 
hand-holding to get up to speed quickly. 
These are people who are willing to try new 
things or take on a task and produce results 
without a lot of guidance and direction. If 
you are one of those people and have a skill 
that might be useful to us, we'd like to hear 
from you! 


Once again, I’m honored to have been 
selected to serve as your new President. My 
only hope is that I’ll prove to be worthy of 
the sacred trust that also goes with it. @ 


[Southern Hospitality continued from 
page 1] 


° TRAKNET: An AMSAT Mobile Satel- 
lite System, Bob Bruninga, WD4APR 


¢ SETI on the Cheap: Affording the UI- 
timate DX, Paul Shuch, N6TX 


¢ Working Satellites from Over 100 Grid 
Squares, Chuck Duey, KIOAG 


¢ The Year 2000 Transition — Your PC 
and AMSAT Software, Roy Welch, 
WOSL 


Looking to the future, the following 
presentations were made on proposed space 
missions that are in various stages of 
development: 


¢ Advancing Radio Communications 
Technology with the Citizen Explorer 
Mission, Ellen Riddle, et.al. 


¢ An EZ Sat Update, Fred Winter, 
N2XOU and Ken Emandes, N23WWD 


A Houston AMSAT Net Interview with Clifford Uyeda, KJ6HC 


The Houston AMSAT Net was represented at the Saturday evening AMSAT banquet by Bruce Paige, KKSDO who conducted several interviews that were 
later replayed on the Tuesday evening net (see hitp:/Avww. amsatnet.com). 


KKS5DO: Alright, we are here at the AMSAT Sympsoium banquet talking with Clifford, KJ6HD of Kenwood. I see that you brought the new Kenwood TH D7A HT with 
you. As I understand it, this HT is being introduced this month and listeners can see a picture of it on the back page of this month’s QST issue (November 1998). Can 
you tell us about the radio and where you see its use within the ham community? 


Clifford Uyeda, K.J6HC: Thank you Bruce. This new TH D7A is going to open a lot of doors in regards to usage of Amateur Radio. It has the versatility of being a very 
portable 2-meter/440 dual-band hand-held. It has a lot of controls such as being able to control your HF radio remotely. It has APRS capabilities so that you can plug 
GPS units into the side as well as if you want to do APRS activities. It also has a built in TNC packet node controller so that you can also do a lot of packet activities as 
well as being a complement to our new visual communicator (VC-H1) you have remote control of its features. Just imagine buying one handheld and being able to do a 
lot of the packet activities that you would not be able to do with a normal radio; you would have to buy accessory equipment like terminal node controllers. Now for all 
of you HF enthusiasts, there is a DX packet cluster feature already built into the radio. The software is built in so you can actually see the streaming packet updates for 
the reporting system right on the radio’s screen. So you don’t need anything else as it is completely portable. We are really excited about this radio as there are many 
different things that you can do with it that you can’t do with a normal dual-band HT. 


KKS5DO: Ok, great. Now I know that everyone is familiar with 1200 bd packet and that is very common. A lot of radios in the past and the new ones you have to modify 
to operate 9600 bd. I understand that this radio has capability for 9600 bd. 


Clifford Uyeda, KJ6HC: Yes Bruce. That is correct. This built-in TNC is a 9600 bd with ready capabilities. 
KKSDO: What type of ham would really be apt to buy on of these? Is it the guy that has everything, is it a beginner, or does it just fit the bill for about everybody. 


Clifford Uyeda, KJ6HC: It really fits the bill for everybody. For the new enthusiast that is just getting into the hobby you can buy one radio and do quite a bit. You 
don’t have those extra TNC cables to hook up. You don’t have various other TNC components that you have to hook up; it is really a self-contained package. Now for 
those who are already in the hobby, just think, you can take your station out into the field in just on handheld without the need for additional equipment. 


KKSDO: Ok Cliff: Thank you very much. I think this is going to be something that I would like to get and I bet that there are a lot of other people that are going to find 
it very, very useful. The large-scale integration of surface-mounted chips makes these things possible. The radio does have a jack on the side to hook up your GPS unit, 
PC, earphone, or microphone. What about GPS in the future? Is it possible that a future version will have GPS built-into the unit? 


Clifford Uyeda, KJ6HC: That is interesting Bruce because Kenwood is one of the leaders in trying to do a lot to bring the new technology to the amateur market. We 
will just have to wait and see as this radio has so much itself; but Kenwood will continue to design new products. We would like to have feedback. We have a webserver 
on our homepage where you can sign up to receive all of the updates via our listserver. 


KK5DO: Ok, great. We thank you for taking the time to answer some questions. 
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¢ International Space Station Status, 
Will Marchant, KC6ROL 


¢ JAWSAT Update, Randy Kohlwey, 
N7SFI 


¢ The MOST Microsatellite Mission: 
Canada’s First Space Telescope, 
Robert Zee, et.al. 


¢ Nanosatellite Program — A Chal- 
lenge for Collaboration to Use the 
Amateur Bands, Bob Twiggs, 
KE6QMD 


¢ The Phase 3D Spacecraft Thermal 
Design, Dick Jansson, WD4FAB 


¢ Phase 3D Update, Lou McFadin, 
WS5DID Keith Baker, KB1SF (I) presenting Bill Tynan, W3XO (r) with an AMSAT lapel pin that was flown 
on STS-71. The commemorative certificate authenicating the pin was signed by STS-71 


¢ SAPPHIRE — Stanford’s First Ama- Mission Commander Charles Precourt, KB5YSQ. (photo by Phillip Fortenberry, N5PF) 


teur Satellite, Bob Twiggs, 
KE6QMD 


The traditional Saturday evening AMSAT 
Banquet was a success with good food, 
speakers, entertainment, and prizes. The 
Honorable Robert M. Walker, Mayor of 
Vicksburg welcomed participants to 
Vicksburg and was impressed with 
AMSAT’s accomplishments and 
innovations. ARRL Vice President Joel 
Harrison, WS5ZN was keynote speaker 
giving a very interesting retrospective 
presentation of Amateur Radio issues. He 
also reiterated ARRL’s continual support to 
complete the Phase 3D _ project by 
successfully getting the satellite into orbit. 


eee tees, numerous poe The Honorable Robert M. Walker, Mayor of Vicksburg welcomed symposium participants to 
were presented for AMSAT member’s Vicksburg. The AMSAT Symposium has sparked the Mayor’s interest in getting licensed. 

contributions. Bill Tynan, W3XO was (photo by Art Feller, W4ART) 
presented numerous awards for his past = 
seven years of service as AMSAT-NA 
president. On behalf of ARRL, Joel 
Harrison, W5ZN presented W3XO with a 
plaque of appreciation. Keith Baker, 
KBISF, who was later installed as AMSAT 
President, presented W3XO with an 
AMSAT logo pin that was flown on the first 
Shuttle-Mir mission (STS-71) by Mission 
Commander Charles Precourt, KBSYSQ. 
John Melton, GOORX accepted a plaque on 
behalf of Ron Broadbent, G3AAJ, former 
AMSAT-UK Secretary and Treasurer for 
exemplary service to the Amateur Radio 
satellite community. Martha Saragovitz, 
AMSAT-NA Secretary was honored for her 
twenty years of service. Also Harry 


Biss 4 - a 
ale, \4 SER 


GIAIANG) and Yoshiko Yoneda were Harry (JA1ANG) and Yoshiko Yoneda came the farthest to Vicksburg from Tokyo, Japan. 
recognized for coming the farthest and Afterwards they continued their travels by flying to the Maryland to observe the Phase 3D 
received a nice coffee table book of San thermal tests. (photo by Art Feller, W4ART) 
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Robin Haighton, VE3FRH host of last year’s symposium in Toronto, was appointed by the 
AMSAT Board of Directors as Executive Vice President. (photo by Art Feller, W4ART) 


RUA ss ps ase 


No symposium would be complete without the Dave (WB6LLO) and Leanore (KA6UCD) Guimont 
Jewerly Contest! This year was no exception with Richard Peacock, W2GFF beating out 100 
entries by correctly estimating the value of a chip capacitor ingrained into a bolo tie at 870 pF. 
Leanore elloquently gave a politically correct presentation of the results at the Saturday evening 
banquet. (photo by Art Feller, W4ART) 


Kenwood Vice President Clifford Uneyda,KJ6HC attended the symposium and awarded a 
dual-band mobile Kenwood TM-G707A to Stewart Haag, W4MO. (photo by Art Feller, W4ART) 
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Diego, California, site of the 1999 
AMSAT-NA symposium. 


Like past banquets, over 100 prizes were 
given away during the banquet. Clifford 
Uyeda, KJ6HC, Vice President of Kenwood 
presented Stewart Haag, W4MO with a 
Kenwood TM-G707A dual-band mobile 
transceiver. Alan Biddle, WA4SLA won an 
ICOM T7A HT. Martin Jue, KSFLU, 
Vicksburg native and President of MFJ 
Enterprises presented Billy Simpkins, 
KFOCK with a Mirage 2-meter 160W 
amplifier. Meanwhile Ken Chaffee, 
WA1QXR won two round-trip tickets on 
Southwest Airlines courtesy of Bruce Paige, 
KKS5DO. Mildred Knight won a $200 Ham 
Radio Outlet gift certificate courtesy of 
Vicksburg Chemical, producer of nitrogen 
tetroxide as an oxydizer for the space shuttle 
reaction control system and Titan rocket. 


On Sunday morning, participants took a 
field trip to the U.S. Army Engineer 
Waterways Experiment Station (WES) 
which is the major R&D facility for the 
Corps of Engineers. Participants were given 
an overview of WES as well as a special 
presentation on using satellites to track sea 
turtles. Field trip participants also toured 
WES coastal physical model facilities and 
simulators where they were briefed on 
several wave tank and coastal basin projects. 
The field trip was completed with a tour of 
the WES centrifuge that is capable of 
delivering 400 Gs on two-ton payloads 
associated with a variety of research topics. 


A very important part of the Symposium 
was the AMSAT-NA Board of Directors 
meeting. After seven years of devoted 
service, Bill Tynan, W3XO, indicated he 
was stepping down as AMSAT-NA 
President. The BOD commended W3XO for 
his outstanding accomplishments and many 
long years as President. In recognition of his 
unique qualifications and knowledge of the 
organization, it was unanimously agreed 
that Bill should become Chairman of the 
Board of Directors. He graciously accepted 
the Board’s appointment to this new 
position. 


The Board elected the following AMSAT 
officers: 


¢ Keith Baker, KB1SF; President 


¢ Robin Haighton, VE3FRH; Executive 
Vice President 


¢ Stan Wood, WA4NFY; Vice Presi- 
dent, Engineering 


¢ Keith Pugh, WSIU; Vice Presi- 
dent—Operations 


¢ Martha Saragovitz, Corporate Sec- 
retary 


e¢ Art Feller, W4ART; Treasurer 


All other incumbent officers were 
re-appointed to their respective positions. In 
addition, the BOD appointed Russ Tillman, 
KSNRK, The AMSAT Journal editor, as 
Vice President for Publications, and Dan 
James, NNODJ, current AMSAT News 
Service Editor as Vice President for Public 
Affairs. Both of these posts were recently 
created or re-created. 


In other matters, the BOD reviewed the 
current status of the Phase 3D project and 
the schedule for completion and testing of 
the spacecraft to make it flight-ready. The 
BOD also approved an _ Educational 
Assistance contract with the University of 
Toronto, Canada, for AMSAT-NA 
volunteers to mentor students and staff 
designing and constructing the 
Microvariability of Stars (MOST) satellite 
— slated to be launched in late 2001 (see 
AMSAT Journal Telemetry on page 22). In 
retum, the University will make a 
substantial monetary contribution to 
AMSAT-NA. In addition, a decision was 
also made by AMSAT-NA to ask 
individuals or groups to submit proposals to 
design and build an Amateur Radio package 
that may fly on this satellite. Newly elected 
Executive Vice President Robin Haighton, 
VE3FRH has posted design considerations 
on the AMSAT-BB concerning _ the 
proposed amateur package. 


The Board also recognized the many 
substantial contributions made by the 
membership during the past year. A 


complete list of these individuals, along with. 


the full minutes of the Board meeting, will 
be published in the next issue of The AMSAT 
Journal. 


Now is the time to start making plans to 
attend the 17 AMSAT Annual Meeting 
and Space Symposium that will be held in 
San Diego, California in October 1999. 
Duane KO6BT and Jean KC6QHT Naugle 
are Symposium Chairs for this event and 
look forward to hosting AMSAT members 
in southern California. Look for details on 
the next AMSAT symposium that will be 
provided via www.amsat.org, AMSAT 
News Service Bulletins and The AMSAT 
Journal. @ 


A Houston AMSAT-Net Interview with Mayor Robert Walker 


KKS5DO: We are here at the symposium with the Honorable Robert Walker, who's the Mayor of Vicksburg and 
he has spent the evening with us. What did you think of your introduction to ham radio that you have been 
experiencing over the past few months especially this evening. 


Mayor Walker: I am really impressed. I’m leaving here convinced that I am going to become involved in the 
operation of ham radio. I see it as a necessity in any community because if other communication systems fail 
you’ve got an old reliable way here and not only can you communicate within communities but you can 
communicate throughout the whole world. I am just excited and I am so happy that I was included in tonight’s 


program. 


KKS5DO: Do you think that if you become a licensed ham that it would help influence more of your constituents 
to become licensed? 


Mayor Walker: There is no question about it. We have some people on our staff who are licensed and I talked 
with one a few minutes ago and they are going to help me and I am going to help spread the word. 


KKSDO: Ok, we really appreciate your hospitality and all the fun we have had in Vicksburg over the past couple 
days and we look forward to working you on the air. 


Mayor Walker: Thank you very much and we want you all to come back and spend some more time with us. 


Left to Right. Bill (WOOQC) and Virginia Briles of Derby, Kansas visit with Jane and Paul 
(K5VAS) Stonestreet of Shreveport, Louisiana. 


Femmes 


The Jackson Amateur Radio Club greeted AMSAT members that arrived at the Jackson 
International Airport. (photo by Bill McLarty, KM5GE) 
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— Many Thanks to the Following For Donating Prizes — 


Kenwood Corporation, Long Beach, CA - 144/440 MHz Dual Band Mobile Larsen, Vancouver, WA - Mobile Antenna (Gift Certificate) 


Transceiver, TM-G707A 
L.L. Grace Communications Products, Voorhees, NJ - Kansas City 


ICOM America, Inc, Bellevue, WA - 144/400 MHz Handheld Transceiver, Tracker Package Plus Tuner 


IC-T7A 
M?, Fresno, CA - 144 MHz Yagi Antenna, 2MCP12 Antenna 


MFJ Enterprises, Miss. State, MS - Mirage B-2516-G 160W 2-Meter Ampli- 
fier MFJ Enterprises, Miss. State, MS - 144/440 MFJ 1717 Antenna for HT 


for AO-27 Operations (10) 


Bruce Paige, KKSDO, Houston, TX - Round-trip Ticket for Two on Southwest 
Airlines MF J Enterprises, Miss. State, MS - Coffee Mugs (12) 


Vicksburg Chemical, Vicksburg, MS - $200 Gift Certificate from Ham Radio MFJ Enterprises, Miss. State, MS - OSCAR Satellite Review Book (50) 


Outlet 
Nemal, North Miami, FL - RG8X Coax (100’) 


Advanced Receiver Research, Burlington, CT - 144 MHz GaAsFET Preamp 
Northern Lights Software Associates, Canton, NY - Nova Satellite 


American Radio Relay League, Newington, CT - 1999 ARRL Handbook (2) Tracking CD ROM (2) 
American Radio Relay League, Newington, CT - QEX Subscription (2) Paddlette Company, Edmonds, WA - Portable Keyer 
American Radio Relay League, Newington, CT - OST Subscription PolyPhaser, Minden, NV- Grounding for Lightning book (2) 


American Radio Relay League, Newington, CT - Radio Amateur’s Satellite PolyPhaser, Minden, NV - Grounding for Lightning video 


Handbook (11 autographed copies) 
QSLs by W4MPY, Moneeta, SC - Free QSL Cards 


American Radio Relay League, Newington, CT - QEX, September/October 
1998 Issue (50) Radio Amateur Callbook, Lakewood, NJ - CD Rom Callbook 


Antique Electronics Supply, Tempe, AZ - Coffee Mugs Rainbow Casino, Vicksburg, MS - Dinner for Two 

Arrow Antenna, Cheyenne, WY - 146/437-10 Antenna w/ Duplexer and Cables Rohn, Peoria, IL - Coffee Mugs (6) 

Bjorn Audio Video, San Antonio, TX - DDS Dish — 18” (9) Rowdy’s Restaurant, Vicksburg, MS - Dinner for Two 
Buckmaster, Mineral, VA - Buckmaster - CD ROM Callbook Saber Electronics, Vicksburg, MS - Bearcat 230XLT Scanner 
CQ Communications, Hicksville, NY - CQ VHF Subscription (2) Saber Electronics, Vicksburg, MS - DDS Dish - 18" 

CQ Communications, Hicksville, NY - CQ VHF, November issue (200) SSB Electronics, Mountaintop, PA - Aircom Coax (25 meters) 
Craig Mellinger, N2MNA, Parsippany, NJ - Membership in AMSAT The RF Connection, Gaithersburg, MD - Gift Certificate 


Digital Communications, Inc., Canada - Bandpass Filter Tucson Amateur Packet Radio Corp., Tucson, AZ - Wireless Digital 
Communications Book and Software Disk 
Down East Microwave, Frenchtown, NJ - 137 MHz GaAsFET Preamp 
(13NAH Kit) Md a Radio, Reynoldsburg, OH - Aeronautical Communications 
Boo 
Harrah’s Hotel and Casino, Vicksburg, MS - Free Night Stay for Two 
Universal Radio, Reynoldsburg, OH - Shortwave Receiver Books 
International Components Corp., Melville, NY - Speakers 
Please support these generous donors! 
JC Software, Bemidji, MN- RF Safety Calculator Software Disk 


Special Event Station KSZRO was operated by Ed 

Magruder, N5QDE; Eddie Pettis, N5JGK; and 
Carolyn Irons, KJ&RC (right) of the Vicksburg 
Amateur Radio Club during the AMSAT Annual 
Meeting and Symposium. The station made 325 HF 
QSOs and 17 two-meter simplex QSOs. In addition, 
N5JGK made 25 satellite QSOs from his QTH. 
NSQDE reports many interesting QSOs including 
lots of Europeans on Saturday morning and a call 
from Kuwait (9K) who was operating in the Boy 
Scouts’ JOTA. On Sunday the special event station 
worked Diego Garcia (VQ9) in the Indian Ocean and 
also NN3SI, the Smithsonian Institute Amateur 
Radio station (we’ve already received a card from 
them!). Since it was JOTA weekend, many Boy 
Scout stations were contacted. Also during the 
symposium many participants were contacted on 
146.520 MHz. Those wishing QSLs may send SASE 
to NSQDE, 2485 Warrenton Road, Vicksburg, MS 
39180. So far, NS5QDE has received over 70 
requests for QSL cards. (photo by Harry Yoneda, 
JA1ANG) 
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1998 AMSAT Awards 


AMSAT Annual Meeting and Space Symposium John Roberts, NODZI - AMSAT software 


Jerry Brown, KCSDNY — Tiger Team Mike Seguin, NIJEZ - Working the Easy Sats 


Ron Brown, ABSWF — Jackson Airport Welcome Gould Smith, WA4SXM - RS Operating Guide 


Lloyd Causey, KSIMT — Net Control Talk-in Russ Tillman, KSNRK — Journal/Symposium 


John Davis, NSZJV — Jackson Airport Welcome Will Marchant, KC6ROL — SAREX 


Bill Ford, WB5SXK — Symposium WWW Michael Wyrick, N4USI - AO-27 Command 


Phillip Fortenberry, NSPF — Logistics & Prizes Field Operations 


Sandra Fortenberry, KCSDNX - Registration L’ Anse Creuse Amateur Radio Club — AMSAT Field Day 
Malcolm Keown, W5XX — Technical Sessions Larry Brown, NW7N - AMSAT/ARRL Workshop 
Melinda Lamb, N5EZX - Registration Bob Carpenter, W3OTC - Dayton Hamfest 

Ed Magurder, NSQDE — Special Events Station Keith Pugh, WSIU - Hamfest Coordination 

Bill McLarty, KMSGE — Jackson Airport Welcome Howard Ziserman, WA3GOV- Mid-Atlantic Hamfest 
Eddie Pettis, NSJGK - Marketing Phase 3D 

Ed Schilling, KISXQ — Transportation/Logistics Barry Baines, WD4ASW Olrando Lab Coordination 


Communication and Information Steve Bible, N7HPR - Orlando Lab Coordination 
Don Agro, VE3VRW - Mac Doppler software Jim Blair, WASMYI - Orlando Lab Coordination 


Steve Bible, N7HPR - Digital Satellite Guide Bud, Carl, and Punch Manufacturing Corporation - Precision Machine 

Parts 
John Bubbers, W1GYD — The AMSAT Journal 

Chuck Green, NOADI- IHU-2 Design and Testing 
Craig Davidson, WDS5BDX — Houston AMSAT Net 

Lyle Johnson, WA7GXD - IHU-2 Testing 
Buzz Gorsky, WH6I — The AMSAT Journal 

Fred Kennedy, ZL1BYP- Machined Parts 
Vernon Jackson, WAORCR - Houston AMSAT Net 

Douglas Quaqliana, KA2UPW - Fly Your QSL in Space 
Dan James, NNODJ — AMSAT News Service 

William Rafus, KD4FRB- Orlando Lab Coordination 
Ron Long, W8GUS — The AMSAT Journal 

Gerd Schrick, WB8IFM - Sun Sensor Testing 
Bruce Paige, KKSDO — Houston AMSAT Net 

Stan Wood, WA4NFY- Orlando Lab Coordination 
Andy Reynolds, WD9IYT — The AMSAT Journal 


Greg Rice, KBSOAT - Houston AMSAT Net 


GET THE ATV BUG! @* 
me = Transmit live color 
Video from Rockets, 
Balloons, Kites, R/C 
*. Aircraft, Cars, Boats 
TXAS- RC - aioe or home station. 

1.5 watt 70cm ATV Transmitter board - Comes 
stuffed, soldered & tested with one 70cm 
crystal - 426.25 MHz suggested, R/C and 
rocket app note. 2.25x4.0” - req. 12 to 14 
Vde @ 300 ma. Same transmitter but with 
sound, model KPAS, 3.25x4.0” board - $169. 
TVC-4G Downconverter - $89 - and your TV 
set watches the action. Use your 70cm 
satellite beam. See ARRL Hbk page 12.46. 


HAMS: Ask for our free10 pg ATV Catalog! 
We have it all, downconverters, transmitters, antennas, all 
mode linear amps, etc. for the 70, 33, 23 & 3cm ATV bands. 


ass . ° 
va| P.C.Electronics @® 
2522°PAXSON Ln, ARCADIA, CA 91007 a 
CALL (626) 447-4565 or FAX 626-447-0489 


K5ZRO Special Event Station QSL Card. [prepared by Ed (KJ5XQ) and Anita (KC5GHU) Schilling] WER HANTS COM ERSTE Han OCI 
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We Talk to Mir! - An Interview with Andy Thomas, VKS5MIR 


Editor’s Note: This article originally 
appeared in the Australian publication titled 
“Radio and Communications.” Many thanks 
to “Radio and Communications ” Editor Chris 
Edmondson, VK3CE for sharing this article 
with Journal readers. 


Ive said it before, and I'll say it again: 
Amateur Radio is a wonderful thing. 
Connecting via packet radio to an orbiting 
spacecraft, or using one to bounce a voice 
signal back to somebody else on Earth is 
wonderful — but actually talking to an 
astronaut (an Australian-born one at that) is 
another thing altogether! 


Such was my very great thrill and privilege in 
late April and early May 1998, just as the May 
issue was hitting the newsstands. Forty-six 
year old Australian Dr. Andrew (Andy) 
Thomas, a US astronaut serving aboard the 
Russian Space Station Mir, was talking to all 
comers on the two-meter VHF band — in plain 
voice, via a stock standard Kenwood Amateur 
Radio transceiver. And the very first time I 
called him, he heard me and called back. 


Andy is a NASA-trained astronaut who 
follows in the footsteps of two previous 
Australian astronauts, Phil Chapman and Paul 
Scully-Power, although only Scully-Power 
had flown into space (the ill-fated Challenger, 
1984) before Thomas joined the elite club. 
Andy first flew as payload specialist on the 
10-day STS-77 in May, 1996, before heading 
over to Star City, Russia, for training in the 
Soyuz and Mir programs. During that year, 
everything he did was in Russian.....quite a 
steep learning curve for a very complex 
language and another feather in an already 
accomplished man’s cap. 


Our first conversation, on April 21, 1998 
lasted about five minutes or so, which was the 
very first time I heard him active using voice. 
I called Andy after he had been chatting for 
some time with Ian Hunt, VKSQX. Okay, it 
was just after 0115 local time, and most folk 
are well and truly asleep by then, but I’d been 
wanting a voice contact with Mir for a long 
time. I’d been listening on the channel for a 
long time in what I expected would be a 
forlorn hope. I was using the quiet time of the 
day when the phones generally don’t ring to 
get some work done, and I dropped everything 
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Chris Edmondson, VK3CE 


in a big hurry when I heard Andy as clear as a 
bell in contact with some VK6s, followed by 
his contact with Ian. 


The biggest surprise of all, though, was that he 
was still there on his next orbit an hour and a 
half later, still happily chatting to all comers. 
He had traveled more than 43,000 km in the 
time it had taken me to sort out the order the 
stories would appear in this issue! This time I 
was ready with a tape recorder, so I asked him 
a few questions. I repeated the exercise on the 
next orbit, too, and followed it up several times 
more over the next few days to complete the 
interview which follows. So I should explain 
at the outset that what you read below was 
recorded over a period of several days, in bits 
and pieces. 


Look, this chat we had didn’t happen because 
I’m the editor of this publication. I doubt Andy 
had ever heard of me. He’s been living in outer 
space for the last few months, and before that 
spent a year in Russia. I was just lucky, but it 
proves a point...any radio amateur with a 
two-meter FM transceiver can work the 
cosmonauts aboard Mir or the astronauts on 
the US Space Shuttles when they’re carrying 
SAREX equipment. Anybody! And anybody 
with no more than a hand-held scanner radio 
would be able to hear them too, as clear as a 
bell. Dial up 145.985 MHz and wait. Be 
patient. 


Each Mir orbit takes 92 minutes, and only 
about half of the orbits bring Mir within visual 
range of Australia. But do wait, because you 
will hear something, either packet radio noises 
or voice. 


Privately, I reckon, Andy was a bit homesick. 
I certainly would be after such a long time 
away. But whichever, we’ve been the clear 
winners, because he’s recently been very 
active on the radio during his free time. Very 
active indeed. Over the four-day period 
between our first contact and my writing this 
article, I have spoken to him on no fewer than 
nine occasions — really quite a highlight to 
my Amateur Radio career! 


Last night as I was writing, at about 0200 local 
time, I was coming back from a quick late 
night dash to the shops. As usual, I’d forgotten 
the milk. While I was still on the road, Andy 
finished a contact and nobody else called him, 


so I had a crack at it from the car. We spoke 
for another two or three minutes until I arrived 
at home, then I jumped out of the car and ran 
into the middle of the road. You see, I also had 
a five-watt two-meter hand-held radio with a 
quarter-wave whip with me. Andy had clearly 
heard me from the 50 watt radio in the car, and 
could just, pretty weakly, make out the signals 
from the HT. Remarkable! According to the 
computer tracking program I use here, at the 
time Mir was just on 1500km from my 
location. On a hand-held radio!!! 


Andy Thomas, VKSMIR Interview 


I’d have to say that Dr. Andrew Thomas is an 
amazing gentleman and a _ wonderful 
ambassador for both Australia and Amateur 
Radio. What follows is a condensed selection 
of our conversations: 


Q: Firstly, on behalf of the amateurs and radio 
hobbyists of Australia, thanks once again for 
taking time out to talk to us all. The tapes are 
rolling... [don’t want to waste any time, so I'll 
get right into it. What makes up a normal day 
for cosmonaut Andy Thomas? What sort of — 
work do you do? 


A. Well, I’m doing research up here, 
conducting some science experiments, so I get 
up in the morning, brush my teeth like 
any body else, shave, have breakfast, start the 
day doing these experiments — they’re 
biological experiments, and some material 
science experiments. We’re also doing some 
studies on the effects of weightlessness on the 
human body, so we’re using ourselves as test 
subjects, and as the day progresses I usually 
take a break at one o’clock and exercise. I do 
30 or so minutes on a treadmill, to help 
counteract the effects of weightlessness. 
Lunch is usually late in the afternoon, about 
four, then back to work. I usually work 
through to about seven, and then dinner and 
relax a little bit... watch a video, maybe read, 
then go to bed around 11 or 12. How copy? 
Over... 


Q. I’ve got you Q5, Andy, and the beam’s 
coming around a bit to follow you. Okay, so 
tell me: what's it really feel like, taking off in 
a capsule on the top of a rocket or, as you did, 
aboard the Space Shuttle? Is it scary, and is 
the sensation of acceleration much like 


take-off in a commercial jet airplane, only 
more so? Over... 


A. To start with, I didn’t have time to feel 
scared. I was very busy and well prepared for 
the experience. The take-off itself starts off 
quite gently, at about 1.2 Gs or something, and 
it builds up over the course of the burn to about 
three Gs, so it is pretty much like what you’d 
get in a high-speed aircraft, except it’s more 
sustained, it’s longer lasting. It just keeps 
going and going for about just over eight or so 
minutes it takes to get you up to about 30,000 
kilometers per hour. It just keeps going and 
burning up continuously for that period of 
time, and that’s how you accumulate such a 
high velocity. So the main thing is that the 
push just keeps on and doesn’t go away. It’s 
sustained for the whole eight-and-a-half 
minutes until you get to the orbital speed. 
Over... 


at all? And how is food stored up on Mir? 
Over... 


A. Ah, copy that. A good question. We use 
freeze-dried packaged food and some canned 
foods, kind of like the foods you might have 
on a camping trip. We re-hydrate things with 
hot water, and that’s how we get hot foods. We 
have a very good selection of food, American 
food and Russian food, a wide variety of 
foods. I’m very impressed with the quality of 
the Russian food. I really enjoy it, too. There 
are some wonderful soups and juices. I have 
more than enough food up here — perhaps a 
little too much. More than I can eat in one hit; 
that’s for sure! There’s no problem about 
nutrition up here. It’s, ah, I’ve probably got a 
better diet up here than I have on the ground. 
Over... 


Q. Gee, that sounds fascinating. You poor 
blighter, with all that choice! What about 


do they bring a water tanker up to you? What 
do you do? Over... 


A. Copy that. When the Shuttle comes every 
few months it usually brings 1000 pounds or 
so of water [about 450 liters. Ed.], but we do 
recycle. We recycle condensate water, and use 
that to re-hydrate food. It’s pasteurized, 
sterilized, and cleaned, and we use some of 
that to re-hydrate food. We also recycle 
wastewater and urine, and that’s actually used 
in electrolysis, to break it down to hydrogen 
and oxygen. We breathe the oxy gen, of course, 
it’s used in the breathing air, and the hydrogen 
is dumped overboard. We have a 
sort-of-closed system, but it does come up a 
little bit short so it’s replenished by the Shuttle 
flights. Over... 


Q. Now, you mentioned a treadmill when we 
got started, and the next question relates to 
exercise. It must be very difficult to keep fit. 


Q. Roger. I guess that must have been a real water? How do you go for sucha long period How do you do that? 
up there for drinking water? Is it recycled, or 


thrill. But after all that pushing you arrived at 
what must surely be a view to kill for up there. 
I guess you'd never get bored looking out the 
window... or do you? What sort of things do 
you see from such an exclusive lofty vantage 
point? Can you see the lights of individual 
cities as you fly by, and do you use binoculars 
to make things sharper and clearer? Over... 


A. Oh, you can see individual cities very 
easily. Right now I can see the lights of 
Adelaide, Melbourne, Canberra, Sydney and 
Brisbane, plus lots of other places — all in one 
view, of course, at the same time. The view is 
always magnificent. You can see thunder 
storms, you can see dust storms over the 
Sahara, you can see the Aurora Australis down 
over the Southern Pole. You can make out 
major land formations, river plains and cities. 
It’s really very clear. Over... 


Q. You’re up there for quite a while. I'd like 
to ask a few questions about how you live. 
What about, say, shaving? In the pictures I’ve 
seen you ‘re clean-shaven. It would be awful to 
live in a fog of floating human hair! How do 
you keep things like that under control? 
Over... 


A. Oh, it takes a bit of getting used to, I guess, 
but I shave by holding an electric razor in one 
hand and a vacuum cleaner in the other! It 
sounds silly, but it works! Over... 


Q. Andy, what kind of food do you eat? Is the 


diet varied, nutritional, interesting? How do 


you cook or, for that matter, do you cook meals 


agi ale: eas 


November 1998 marked the tenth year that Amateur Radio has been in operation onboard the Mir 


space station. (NASA photo) 
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A. Yes, that’s right. You’ve got to work at it. 
The treadmill’s a regular treadmill, but we use 
a harness over our shoulders with bungies 
down to the framework so it sort-of pulls us 
down to give us a load onto the pad. That way 
we get our exercise. The main thing is to get a 
cardiovascular work-out, as your heart’s not 
working nearly as hard up here, and also to 
exercise the leg muscles, because you’re not 
using the leg muscles at all, basically. You 
need to keep them reasonably healthy for the 
return tnip. Over... 


Q. So much for the exercise sessions. You also 
said earlier that you work about nine or ten 
hours per day. So what — apart from Amateur 
Radio, of course — what do you do with your 
free time? Over... 


A. We do a fair bit of reading, and there’s also 
the video. Of course, we don’t watch TV up 
here — we can’t get TV stations — but I like 
to relax sometimes watching a favorite movie 
or things like that. I have quite a few first-run 
movies, lots of books, CDs, cassettes — and 
Amateur Radio, of course. Over... 


Q. Pictures I’ve seen of Mir show something 
that appears to be quite large — I dunno, like 
a semi-trailer or a bus — although it must feel 
small and cramped to you. How big is it 
really? 


A. We have four modules on this space station. 
I’m in one of them now, called Piroda, which 
is Russian for Nature. The four modules...each 
one of them is about the same size as a bus, 
although there’s a lot of equipment in them 
that reduces the amount of available room for 
us. Those are joined together at a common 
node, so we actually have a pretty decent 
amount of space when you get right down to 
it — certainly a lot more than the Shuttle. You 
do feel the confinement a bit, though, I have 
to admit. I wouldn’t mind going for a walk 
along the beach right now, I must say! Over... 


Q. Yes roger, I can understand that. So what 
are your living accommodations like in 
Piroda? For those who don’t know the layout 
of Mir, do you have much room to yourself? 


A. Oh yes, I’ve got a work area set up in the 
middle of Piroda where I’ve got a computer. I 
lay my sleeping bag on the floor when I want 
to sleep, I’ve got personal effects around 
there...and yes, it’s really very comfortable. 
I’ve got my CDs, I’ve got cassettes, the 
computer provides me with a video screen to 
watch my videos on when I want to watch 
movies — I’ve got a lot of first-release movies. 
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[also use it for e-mail...of sorts. It’s not regular 
e-mail. I don’t have a direct e-mail link, but I 
can send messages out through Mir’s 
communication system, so I have a lot of 
creature comforts. It’s not too bad, actually! 
Over... 


Q. When you’re finished up there, will you be 
coming back to Australia for a holiday, or 
returning here for good, or what? You’re 
coming down very soon, on June I, I 
understand, so what will you be doing then? 


A. Well, I’ve got to go through a rehabilitation 
period. I do hope to get to Australia perhaps in 
September — something like that — or 
October, and hopefully have a nice holiday. 
I’m ready for a break, I can tell you that! 
Over. 


Q. Roger. I bet you are, and it'll be richly 
deserved too. Can we talk a bit now about 
equipment? I understand you're using a 
Kenwood TM-733A dual-band FM 
transceiver and a Kantronics KPC-9612 
packet radio TNC. What sort of antenna have 
you got up there? I read somewhere that you 
have a stock standard dual-band car mobile 
magnetic-base antenna... but I reckon you 
could experience a few problems getting the 
coax through the door! Any ideas there? That 
signal is big! Over... 


A. Copy that. You got the equipment nght, but 
I can’t actually tell you what the antenna is, 
because it’s outside and I haven’t actually seen 
it. I really have no idea, but it’s nothing 
elaborate, I can tell you that. It’s not a big 
multiple array antenna, but I’m at a loss to tell 
you its exact geometry, I’m afraid. Over... 
(Editor’s Note: Dr Dave Larsen, President of 
MIREX, which organized the radio equipment 
in the first place, later confirmed the magnetic 
base antenna in a phone conversation. The 
coaxial lead goes through a special hatch for 
cables. The antenna was installed during a 
space walk several years ago.) 


Q. Right, that makes sense. What other sorts 
of radio gear do you have access to up there? 
Obviously you can talk to the ground on your 
special communications channels, but what 
bands do you do that on, and do you use 
geostationary satellites to give you 
communications whenever you need them? 


Over... 


A. We’ve got the on-board communications 
system that Mir uses to talk to Moscow. That’s 
ultra-high frequency — there’s two channels 
on that one — and it’s for line-of-sight comms 


to Moscow for our formal communications to 
the Mission Control Center. That’s audio. 
There’s also a telemetry signal which goes 
down with that, which downloads parameters 
of the Mir Space Station operational 
conditions, and parameters of performance 
and so on. We can also go through a satellite 
hookup, a Russian satellite, for video in 
addition to those when windows of 
opportunity permit. It’s a geosynchronous 
satellite, and that gives video up and video 
down capability. But that’s usually only for 25 
to 30 minutes at a time. Over... 


Q. Quite a lot of electricity must be needed by 
such a large station, with so many 
power-hungry requirements. Where does your 
energy come from? Is it all from the Sun or are 
you riding in an orbiting Chernobyl? Over... 


A. No, not quite, thank goodness. The Sun 
provides all the power we need. Each of the 
modules has two large solar arrays on them, 
which are gimballed to keep facing towards 
the Sun, and each module carries an array of 
NiCd batteries below the floor. These get 
charged up during the daylight passes then we 
bleed that power off during the night passes — 
like we are right now. I can’t quote you the 
total storage capacity or maximum current 
from the cells, but it’s tens and tens of 
kilowatts. I’m not quite sure what the number 
is. Sometimes we do have to be a little bit 
cautious with power, and not to overload the 
system, particularly if we’re at a very oblique 
angle to the Sun, and we’re not able to capture 
a lot of sunlight. Over... 


Q. Andy, on the subject of the Keplerian 
elements, I get updated elements twice a day, 
and they seem to be just a little bit different 
every time. How often do you need to make 
attitude adjustments to the spacecraft, to keep 
it in the correct orbit, and are you involved 
personally in that side of things or do your 
Russian colleagues “drive” Mir? Over... 


A. The cosmonauts pretty much do that. We 
make attitude adjustments on a pretty much 
continuous basis, to keep an orientation that’s 
favorable for collecting electricity from the 
Sun, hence the ever-changing elements. Every 
now and again you feel the whole station 
shudder as the engines fire to make a tiny 
adjustment. We also have a_ gyrodyne 
stabilization system — basically an array of 
big gyroscopes in one of the modules, which 
are spun up at high speed, and they also use 
the gyroscopic effect to maintain an inertial 
platform. It works very effectively because it 
doesn’t consume propellant. Changes to 


orbit... well, the orbit does decay due to the 
very slight atmospheric drag, but it is very 
slow. We only do those every few weeks, or 
sometimes when the Shuttle comes up we drop 
down the orbit to go down to meet the Shuttle. 
Over... 


Q. As a matter of interest, how do you 
navigate? Andy, how do you know where on 
Earth — well, above it — you are? Do you 
have a screen! guess like what I’m looking at 
here, showing you where you are in space? 


Over... 


A. Copy that. Yes, that’s exactly 
what we’ve got. We use the very 
same Keplerian elements you do to 
tell us where our ground track is. Of 
course, we’re moving under the 
effects of orbital mechanics, so it’s a 
very stable piece of physics that 
keeps us spinning around the Earth. 
We use sensors to orient ourselves 
towards the horizon, to determine 
where the horizon is, and we use 
infrared sensors for that. So we can 
orient ourselves relative to the Earth 
any way we want. We also have Sun 
sensors for tracking the position of 
the Sun, and star sensors so that we 
can orient relative to selected star 
systems. So that way can keep a 
desired attitude. Over... 


Q. Roger, well I guess that would 
have to give you any number of 
tracking options, and fail safes in 
case you fly into cloud or 
something... hmmm sorry! On our 
first chat, I asked you what you could 
see out the window. But do you use 
binoculars or a telescope to look at 
objects on the ground, to make them 
sharper and clearer, and is it true 
that the only man-made object 
visible from orbit is the Great Wall 
of China? Over... 


A. Occasionally I use binoculars if I want get 
in close and see something in detail; we’ve got 
some very big binoculars up here. You can 
actually see from our orbit signs of human 
habitation. You can see occasional roads, too. 
You can see, for example, a straight line 
scratched across the Australian Nullarbor 
Plain that is, of course, the railway line. If the 
Sun is at the right angle, you get shiny glints 
from the rails, as well as from rivers and dams. 
You certainly can see the Great Wall of China, 
though, plus you can see the Suez Canal, the 
Panama Canal. You can see quite a few road 


networks, and dams and things like that. It’s 
quite a view, I can tell you that! At the 
moment, by the way, we’re just heading up 
between Adelaide and Melbourne. Adelaide is 
very distinctive with the land jutting out into 
the ocean, and it’s very well lit up. I can see 
quite a few roads I know — the Main South 
Road is one I can see, and the city center is 
very bright. Melboume is very clear, too, and 
I can see a lot of roads and very bright lights 
there too. 


Andy Thomas, VK5MIR/ (NASA photo) 


Q. I wonder if, in concluding, you might have 
a message for our younger readers? You have 
accomplished something which so many of us, 
including me, could only ever dream of, and 
most certainly did in my younger days. But we 
have so many bright and inquiring young 
minds facing an exciting future with boundless 
opportunity. What would you say to them? 


A. Oh yes indeed. When I was younger I 
looked up in the sky too, and wondered what 
one might find. I watched in awe as a young 
university student as man walked on the moon 


for the first time, and I do believe that you can 
achieve almost anything you set out to do if 
you are really determined to get somewhere. 
There will be many very fascinating 
opportunities for people in the future. You just 
have to decide what it is you want to do. 
You’ve got to set your sights on something 
and stick with it — have the motivation and 
determination to see it through. To get what 
you want, you cannot rely on chance to make 
things happen. You must make things happen 
yourself. Over... 


Andy, once again, on behalf of all 
of the people who will read this 
account, I am most grateful to you 
for giving me so much of your time. 
I hope you don’t charge by the 
kilometer or I'll go broke!! At your 
current rate of 461 kilometers per 
minute, our just on sixty minutes 
together in total comes to... almost 
28,000 © jana YOU be aaa 
well-traveled fellow by the time you 
get back — just over 88 million 
kilometers by my reckoning! Your 
passport would look pretty bulky if 
you needed a stamp each time you 
crossed an international frontier. 
Again, thankyou very much, and we 
all wish you continued good luck 
for the rest of your journey. Cheers, 
mate, and avery warm G Day from 
Downunder. 


In concluding this report, I must 
mention my special thanks to a 
number of people. First, of course, 
is Dr. Andrew Thomas himself, an 
Australian of whom we should all 
be justifiably proud. As well, 
Andy’s Dad, Adrian Thomas, Dr. 
Lave Larsen, N6CO, CEO of 
MIREX, his wife Fran Caiafa for 
producing the certificates, QSL 
cards and awards, and Claudio 
Ariotti, IKISLD, who runs the 
official MIREX Internet Web site at 
http://www. ik1sld.org/mirex.htm 


Adrian Thomas Talks About His Son 


We also rang Andy’s dad Adrian at home in 
Hackham, South Australia. It would be fair to 
say he’s pretty proud of his son’s 
accomplishments. 


“You know, I said right at the very start that, 


if pride’s a sin, I’m pretty sinful! My pride is 
justified. Andrew 1s a rather special person. I 
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had great hopes for him and he really has done 
well. The day he rang me to say he had been 
accepted for training as an astronaut, it came 
like a kick in the solar plexus. I think it all 
started when I gave him a Redstone Rocket 
when he was nine. You know, he still has that 
rocket! 


“Andrew is an aeronautical engineer. As soon 
as he finished university in the late 1970s he 
went to the USA and worked with Lockheed 
for 20 years, finally becoming their Head 
Scientist. But they weren’t getting much 
NASA work, and he’d set his heart on space 
research, so he went to JPL [the Jet Propulsion 
Laboratory] in Pasadena, and from there he 
applied for astronaut training. Now up in Mir 
he’s doing biological science, growing cancer 
cells and so on. 


“He’s coping pretty well with it. Saturday, 
May 2, was his 100th day in orbit, and he was 
due to come back at the beginning of June, but 
there’s currently a delay of an extra five days 
in the launch of Discovery, and that could go 
longer. Columbia, which is up now, was a 
fortnight late lifting off! 


“You know, living on Mir is not something 
that everybody could cope with. He looks 
well, he’s pretty happy, but I feel he really is 
getting to the stage that he’d like to come 
home. 


“Actually, I'll be asking him that soon. We’re 
having atwo-way TV hookup tonight courtesy 
of NASA. It’s our second family chat 
together, and this time we’ll talk for an hour, 
in honor of it being Maggie’s birthday. 
Maggie is his lady friend; he’s not married 
yet. 


“He’ll be ready for things like that eventually. 
As I said, I think he’s really ready to come 
home now. But, you know, he’s well adjusted, 
happy, and doing what he wants to. But even 
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so I feel he’s ready to retum to something 
approaching normality. 


“Yes, Andrew will be glad to settle down after 
this. When he came back from STS-77 in 1996 
his sole ambition was to get another flight. 
Then he became MIR-7. It certainly gives a 
new meaning to the term ‘get some hours in’! 


“He has now regained his Australian 
citizenship, and he intends to return to 
Australia as soon as he can, and he’! want a 
good rest on the ground before he goes again. 


“The next program is the International Space 
Station (ISS). This thing is so big that it will 
take 45 launches to get all the parts together. 
They ’ve already planned the first 10 or 11 of 
them, and he may well be on one of those. He 
would do about 10 days then come back. 
Another long stint would be a bit difficult. 


“Having said that, you know, if they decided 
to go back to the moon... well, that’s his 
ambition. If the Mars trip comes off down the 
track a few years he would certainly put his 
name forward for that too. 


“Mars would be completely different. The trip 
would take seven months getting there, then 
they ’d spend 550 days there, then take another 
seven months to get back. The reason for the 
long stay is that they'd have to wait so the 
configuration of the planets is nght. Frankly I 
don’t know if I’ll see it, and neither may he. 


“But of course John Glenn is going up in 
October — and he’s 77! It really makes you 
think, doesn’t it?” 


A Post Script 


(Editor’s Note: As you know John Glenn 
"made it up” and while preparing the 
November/December issue of The AMSAT 
Journal, Chris sent me the following 


interesting 
e-mail message 
about his 
eyeball QOSO 
with Andy 
Thomas, 


VKSMIR. I have 
edited his note 
about his visit. 
Keep an eye out 
for upcoming 
issues of The 
AMSAT Journal 
for additional 
details and 


photos on this eyeball QSO.) 


As you would no doubt be aware, Andy 
recently came to Australia to see his 
family ... okay, he came on a sponsored trip to 
do alot of work, but he did find the time to see 
his family... once or twice! He stayed with his 
Mom in Adelaide, South Australia which 
about 700 miles from here. 


Andy also spent a few days in Melbourne 
(where I live), but I didn’t try to catch him then 
because I thought he’d be too busy to worry 
about a local radio ham. Anyway, a couple of 
days before he was due to retum home (the US, 
I mean; he’s lived there for 20 years!) I rang 
his Mom’s number on the off chance I might 
catch him. I just wanted to thank him for the 
quite unbelievable effort and time he put into 
Amateur Radio while he was up there. But still 
I would not have disturbed him had it not been 
for a call from a friend in Adelaide who had 
met him at a special Mir luncheon for 800 
people which luckily saw him placed at the 
same table. Evidently, Andy started yapping 
about this series of contacts he’d had with this 
magazine editor... so Steve piped up that he 
knew me quite well. Andy asked him to get in 
touch with me. 


Anyway, when he answered the phone it 
turned out he was interested in seeing me after 
all. "What are you doing tomorrow," he asked 
me. We arranged to meet the following day at 
the local airport, as he was passing through. 
To cut a very long story short, Andy flew over 
the next morning, and we spent some time 
together in front of a video camera just 
yapping about our childhoods, the space race, 
the way it was... oh yes, and the missions and 
the future! 


And he had a gift for me that I will treasure. I 
am now the very proud owner of a complete 
set of cloth badges from his mission plus the 
obligatory PR-type photos and stickers and the 
like, of course. More magazine fodder! 


I repeat, he’s a quite remarkable man. And yes, 
I have a funny feeling there’s another story or 
two coming up! The January issue of Radio 
and Communications will have to carry it; I 
simply don’t have time to prepare the rest of 
the December issue and write the story as well. 
(Remember, I do everything in the production 
of the magazine on my own!) 


Anyway, Ill send you that one as well, plus 
some photos to go with it, when it’s done. 


73 from Chris @ 


Amateur Radio on the International Space Station (ARISS) 
Minutes of the Meeting Held at the University of Surrey, Guildford, UK 
Rosalie White, WAISTO and Frank Bauer, KA3HDO 


A meeting was held on 29-30 July 1998 at 
the University of Surrey in the United 
Kingdom to discuss placing and operating 
Amateur Radio on the International Space 
Station (ISS). Delegates attending this 
meeting were: 


* Rosalie White, WAISTO, ARRL and 
SAREX Working Group 


® Frank Bauer, KA3HDO, AMSAT-NA and 
SAREX Working Group 

¢ Tan Kyle, GI8AYZ, Radio Society of Great 
Britain 

© Ron Broadbent, G3AAJ, AMSAT-UK 


® Thomas Kieselbach, DL2MDE, SAFEX, 
Deutscher Amateur Radio Club 


° Sigi Reinhold, DL6QW, SAREX, Deutscher 
Amateur Radio Club 

¢ Alberto Zagni, I2KBD, ARI & AMSAT-It- 
aly 

© Paolo Pitacco, IW3QBN, AMSAT-Italy 

@ Fabrizio Bernardini ex-IOQIT, AMSAT-Italy 

® Masanobu Tsuji, JH2PRZ, JAMSAT & 
JARL 

© Robin Haighton, VE3FRH, AMSAT-NA 

© Matthew Bordelon, KCSBTL, NASA JSC- 
SAREX Working Group 

© Lou McFadin, WSDID, AMSAT-NA 

¢ Roy Neal, K6DUE, SAREX Working Group 


Part-time attendees via NASA 
teleconference call included Joerg Hahn, 
DL3LUM; Ken Pulfer, VE3PU; Sergej 
Samburov, RV3DR; and Dave Larsen, 
N6CO. 


In attendance observing were: Hans van de 
Groenedaal, ZSSAKV; Ron _ Parise, 
WAASIR; Graham Ratcliff, VK SAGR; Will 
Marchant, KC6ROL, AMSAT-NA; Bill 
Tynan, W3XO, AMSAT-NA; Ray Soifer, 
W2RS, AMSAT-NA; Rainor Aigner, 
DG2SEQ; Juergen Aigner, DG2SAX; Don 
Shirreff, G3BGM, AMSAT-UK; John 
Heaton, GIYYH, AMSAT-UK; David 
Clark, G6XYA, AMSAT-UK; Robin 
Schofield, G3RJQ, AMSAT-UK; Peter 
Famberg, GOBHP, AMSAT-UK; Graham 
Shirville, G3GSV, AMSAT-UK; Richard 
Limebear, GJRWL, AMSAT-UK. 


Wednesday Morning Session, 29 July 
1998 


Additional attendees via telecon were Dave 
Larsen, N6CO, US, and Joerg Hahn, 
DL3LUM, Germany 


Roy Neal, K6DUE, the ARISS Meeting 
Moderator, welcomed everyone to the 
meeting, and asked all delegates to introduce 
themselves. The French delegates had sent 
their regrets, saying work obligations 
prevented them from taking part. Roy 
reported that although letters, faxes, and 
e-mails of invitation for this meeting had 
gone to the Russian delegates, they had not 
responded. Roy explained to the group that 
we would be able to keep the ARISS 
acronym, but that NASA wanted to continue 
to call us SAREX, because they have a 
payload named ARIS. He said that this 
second ARISS meeting would heavily focus 
on hardware, but would also cover issues 
such as time-sharing of the radio station, 
educational opportunities, etc. He then 
stated that one of the main purposes of our 
ARISS meeting was to establish a single 
Amateur Radio system on-board ISS. This 
system would be developed, operated and 
controlled by the ARISS international team. 
The primary rationale for this is to ensure 
that the ARISS team efficiently uses the few 
externally mounted antennas that are 
available to them. Moreover, it isthe ARISS 
team’s responsibility to ensure that ARISS 
hardware is qualified to fly on NASA and 
Russian space vehicles and that they 
minimize EMI and RFI concems to NASA 
(since there are approximately 150 


transmitting devices on the ISS). It should 
be noted that this Amateur Radio system 
would include more than just a base station 


— there will be interim _ stations, 
transportable stations, a permanent station 
and equipment mounted on the ISS 
EXPRESS Pallet. 


ISS Status 


Matt Bordelon continued Roy’s discussion 
by giving a status report on the ISS. He 
spoke on the ISS’s assembly sequence, how 
ARISS was manifested onboard, how the 
ISS’s schedule affects development and 
deployment (such as, space walks need to be 
scheduled with NASA to get antennas 
installed on the outside of a module). The 
ARISS Amateur Radio station would be 
initially installed inside the habitable 
Russian Service Module which is tentatively 
scheduled to be launched in April 1999 (the 
Service Module delivery is subject to 
change) with the first crew of three arriving 
July 1999. It will be the first ISS module 
with antenna feedthroughs. Additional 
feedthroughs may also be available on the 
ISS Node 3, to be built by Italy or the 
Habitation Module replacement. The Italian 
Node 3 is not expected to be launched until 
October 2002 and is considerably smaller 
than the originally planned Habitation 
module. A very small station could be 
attached by Velcro to the wall of Node 3 if 
antenna feedthroughs are installed. 


Amateur Radio has been manifested 
onboard the ISS as Necessary Crew 
Equipment. As part of the discussions in 


ARISS participants convened after the AMSAT-UK Colloquium at the University of Surrey. 
Facing the camera from left to right are Roy Neal, KEDUE; Rosalie White, WA1STO; Frank Bauer, 
KA1HDO; lan Kyle, GI8AZY; and Ron Broadbent, G3AAJ. (photo by Keith Pugh, W5IU) 
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International Space Station assembly and complete configuration. (NASA graphic) 


The airlock/crewlock is lifted by crane in the International Space Station manufacturing 
building at NASA’s Marshall Space Flight Center in Huntsville, AL. (photo by Boeing) 
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Toronto, the SAREX and the SAFEX teams 
have been working toward getting radio 
equipment delivered via STS-88 (December 
1998) and STS-96, Flight 2A.1 (May 1999) 
and the Russian team has been working on 
the installation of 3-4 feedthroughs on the 
Russian Service Module. External antennas 
would be mounted on these feedthroughs 
during an EVA which is currently planned 
on STS-92 (June 1999). It was discussed that 
prior to that date, there is no environmental 
(temperature) control in the modules, until 
the Russian Service Module goes up. The 
ARISS team was looking at options to fly 
some of the Amateur Radio equipment on 
the Service Module. 


Interim Amateur Radio Station 


Matt Bordelon also gave a talk on the plan 
for the interim transportable radio station 
that will be sent up for use early on, when 
the ISS flight crew is very busy integrating 
the ISS’s modules. He explained that the 
SAREX team had already turned in plans for 
this to NASA, because they had required 
these several months prior to the Surrey 
meeting. Some of NASA’s requirements 
include the following: the equipment must 
be easy to switch modes, easy to fix 
malfunctions, have support documentation, 
be safe, easy to program, easy to understand 
the display and easy to 
assemble/stow/reconfigure. Matt then gave 
a top-level overview of the interim station 
plans that came out of the fall 1997 
AMSAT-NA meeting in Toronto. The 
interim station would be developed in two 
phases. Phase 1 of the Interim Station 
includes a 2m HT, a packet module, a RF 
notch filter, an adapter module and cables. 
Phase 2 of the Interim Station includes a 70 
cm HT, an adapter module, cable for 
dual-band operations and the SAFEX 
digi-talker. 


Transportable Amateur Radio Station 


Thomas Kieselbach then gave a presentation 
which showed a Kenwood radio (uplink on 
70 cm, downlink on 2m), capable of doing 
crossband, voice, and operating as a full 
duplex repeater. He stated that, if selected, 
two radio systems would be required, one 
for voice and one for packet. He 
demonstrated the digi-talker that the 
SAFEX team is developing for the intenm 
station (it could send messages to the 
ground, resulting in good public relations). 
He also presented Germany’s ideas for 
packet, voice, SSTV, FSTV and beacons, 
using the Kenwood radio. The ARISS group 
discussed whether ISS officials could 


flight-certify a Kenwood, and how it would 
have to be modified to pass safety tests of 
flammability, over-heating, heat transfer, 
RFI and EMI. 


The next presentation was given by Lou 
McFadin and Will Marchant. This 
presentation provided a more detailed 
description of the interim transportable 
station hardware plans resulting from talks 
held at the AMSAT-NA Symposium in 
Toronto last Fall. This station would consist 
of 2 m and 70 cm handheld transceivers for 
FM voice, a German-developed digitalker 
beacon, and a 1200 baud AFSK terrestrial 
packet TNC (crew e-mail, beacons, APRS 
digipeating). This setup would provide basic 
voice and packet capabilities until more 
advanced facilities are available and then it 
can be used as a back-up station. This station 
will allow the crew to talk to the ground for 
school educational QSOs, crew personal 
QSOs, outreach to the ham community with 
general QSOs and emergency 
communications. Roy Neal described the 
new Kenwood SSTV system that was 
recently unveiled at the Dayton 
Hamvention. He stated that this system 
could be used on any of the Interim and 
Transportable station designs that were 
presented. He also stated that Kenwood is 
very interested in working with the ARISS 
international partners to make this hardware 
part of the ARISS station. 


Permanent Amateur Radio Station 


Lou McFadin described the U.S. proposal 
for the permanent Amateur Radio station. 
This uses the DSP-based Kachina 
computerized hardware. The Kachina can 
control off-the-shelf and specially-built 
transmitters and receivers. A system using 
the Kachina could include FM and SSB 
operations with uplinks on 10m, 2m, 70cm, 
23cm and 13cm, and downlinks on 10m, 2m, 
70cm, 13cm, with room for future 
expansion. Its modular design is easily 
expandable, portable, offers dual/crossband 
capability, and uses 10m as the IF. It can 
have TNCs, SSTV and digital voice memory 
modules connected to it. It can be 
software-based/controlled, but requires a 
laptop computer for a user interface. 


Access can be limited if need be, via 
software. It can also provide a simple, easy 
interface to the crew. The system could be 
connected to the ISS’s audio/video system. 
Hams in partner countries could provide the 
audio interface modules, controller interface 
module and software, packet software, RF 
Switching and coupling module, power 


supply, internal and external wiring, 
wireless remote stations and integration and 
configuration control. Ground controllers 
could send commands to the hardware while 
the crew is sleeping, such as to turn on the 
digipeater. However, funding is more of a 
problem with this system than if we used 
only off-the-shelf transceivers, since the 
Kachina company cannot afford to give us 
six systems at no cost. 


Italy discussed their plans, and showed a 
unit they had built. They believe that the 
approach for ISS equipment should be 
modular, with a bus structure, single module 
layout and interface, using CPU control. 
Their plans included a touch screen set up to 
do work via NASA or ARISS-supplied 
computers. Their proposal relied primarily 
on amateur construction projects as 
compared to modifying or adaptimg 
commercial off-the-shelf radio equipment. 
Matt Bordelon presented viewgraphs that he 
created after receiving a fax from the 
Russian team several weeks ago. As Matt 
went through the viewgraphs, delegates 
discussed the Russian’s suggested 
frequencies (23cm, 70cm, 2m, 10m, 15m 
and 20m!). The hardware would provide 
voice, data, SSTV, FSTV and access to ISS 
emergency communications channels. The 
Russian proposal stated that Russia would 
provide four unallocated RF feedthroughs 
on the Russian Service Module and that they 
would finish all necessary work on the 
feedthroughs if NASA requests it in a 
contract. Serge; Samburov also offered to 
install and configure the equipment (radios, 
antennas, computer, packet modem and 
cables), but these had to be supplied by other 
countries. Matt stated that he has been trying 
to work the issue of getting a contract 
between NASA and the Russians through 
Team 0 Protocol. He pointed out that no 
EVAs have yet been scheduled to 
install/adjust/test antennas — EVAs for 
antenna installation would be scheduled 
during EVAs for other tasks. He also stated 
that we need more details from Russia on the 
location and description of the feedthroughs 
and interfaces — but Sergej cannot provide 
this until the Team 0 protocol contract is in 
hand. It should be noted that NASA has 
raised some issues with the ARISS plans to 
use the 2.4 GHz band. 


Express Pallet 


Will Marchant and Matt Bordelon then 
discussed the concept of development and 
installation of external payloads using the 
EXPRESS Pallet, =which provides 
extemally-mounted opportunities to install 
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Amateur Radio payloads on ISS. The 
EXPRESS Pallet is to be launched February 
2002. ARISS is to share its 1m by 1m space 
with a JPL Laser Communications 
Experiment. The SAREX team has recently 
networked with engineers at the Jet 
Propulsion Lab on ideas for each of us to 
maximize our combined Pallet 
opportunities. Thermal issues are of great 
concern to payloads on the Pallet. Ideas 
discussed for using the Pallet included a 
repeater system, a microsat, or 
yet-to-be-determined Earth science 
experiments that provide Amateur Radio 
telemetry and data downlinks. Integration of 
the Pallet would be done at Kennedy Space 
Center nine months prior to launch, and 
would cost about $100,000. NASA requires 
a minimum of six identical systems to be 
used for such things as flight-qualification 
testing, development, installation, training, 
etc. Hardware costs are the cheapest part of 
everything that is required. The Germans 
suggested that they could successfully go to 
their government and the EC educational 
funds for a grant (they have done so 
previously). 


Miscellaneous 


Although hams are our customers, everyone 
at the meeting agreed that education is the 
paying customer. Therefore, ARISS must 
develop activities that will excite teachers 
and students. ISS management and the ISS 
crewmembers are also customers. Rosalie 
White stated that although hams are not 
paying customers, they will be the ones who 
excite the teachers and the students to take 
part in ARISS-type activities, and so, are 
also our customers. 


Will Marchant, KC6ROL discussing interim transportable station hardware. (photo by Ray Soifer, 


Wednesday Afternoon Session, 29 July 
1998 


An additional attendee via telecon was Joerg 
Hahn, DL3LUM, Germany. Roy Neal 
suggested that the delegates adopt the idea 
of having an Administrative Committee and 
a Hardware Committee to focus on specific 
ARISS- matters. The administrative 
committee will support and further causes 
such as station operations, fundraising, third 
party traffic, and frequency selection. The 
technical committee will concern itself with 
matters such as Flight hardware 
development, integration, testing and 
on-orbit validation of the flight hardware. 
This idea was unanimously endorsed by the 
ARISS delegation. A short discussion was 
started by Thomas Kieselbach on how 
delegates representing the partner countries 
must be from their own country. Every 
delegate ardently agreed. Also discussed 
was the need for the delegates to ensure that 
hardware flown on ISS is endorsed by the 
ARISS team and meets all the flight quality 
standards that NASA is demanding. 
Delegates unanimously voted that there 
must be only one permanent station, and that 
the equipment will be owned by ARISS. 
Moreover, any hardware delivered for flight 
should include all the safety and testing 
paperwork that demonstrates that the 
hardware is flight-ready and it should also 
include a letter of endorsement from the 
ARISS _ partner-country signed and 
approved by the two delegates from that 
country. 


There was a great deal of discussion on 
merging the various hardware proposals into 
one cohesive package. A delegate suggested 


W2RS) 
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that ARISS needs a set of Mission 
Requirements to communicate to the ISS 
management. Frank Bauer displayed a 
viewgraph of the requirements that the US 
delegation has presented to the ISS 
managers. These include: 


© opportunities for educational activities, 
® experimental communications, 
© ham and general community outreach, 


® a method for crews to maintain contact with 
family and friends (crew psychology factors), 
and 


© a backup communications link for emergen- 
cies. Amateur Radio is an additional commu- 
nications capability to the crew, especially 
when the crew first arrives. 


They can easily use an interim station 
consisting of HTs and a TNC. Delegates felt 
these requirements were suitable for ARISS. 
The delegates reviewed a long list of 
hardware requirements for the ISS radio 
equipment (i.e. a suitable amount of mass 
and volume for the ISS, generates a 
telemetry stream in order for us to monitor 
operational and engineering health, is 
controllable from the ground, allows a 
continuous downlink, is easy to reconfigure, 
meets ISS safety requirements, can be easily 
upgraded, etc.) The discussions and 
discussions held the following days led to 
the development of an ARISS mission 
statement which is included at the end of 
these minutes. 


The first day of meetings ended at 6 PM, and 
delegates met for dinner at the cafeteria for 
informal discussions. 


Thursday Morning Session, 30 July 
1998 


Additional attendees via telecon were Joerg 
Hahn, DL3LUM, Germany, and Sergej 
Samburov, RV3DR, Russia; 


Joerg informed the delegates that Serge} 
Samburov, RV3DR_ was _ requesting 
attendance by telecon to the ARISS meeting 
this morning and he faxed a proposal for the 
Russian station contribution to Joerg. This 
was subsequently faxed to the ARISS 
delegates in Surrey studied, and discussed. 
Matt Bordelon stated that this proposal 
appeared to be an elaboration of the Russian 
proposal that he presented the day before. 
There was some discussion regarding the 
wording in the proposal that an independent 
Russian Amateur Radio station was going to 
be produced. All the delegates present 
expressed concer regarding this since it 
violated our Single Amateur Radio System 


concept that is an integral part of the MOU 
with NASA. Many felt that this was a 
language barrier issue that could be 
discussed with Sergej. Serge; was brought 
on-line and Russian station contributions 
were discussed. Since Sergej was not able to 
attend the ARISS meeting in person, 
Thomas Kieselbach suggested that a 2 
person delegation go to Russia to get Serge] 
filled in on the Surrey meeting results 
(including hardware requirements, station 
ops, etc), the results of the NASA Team 0 
protocol, and to discuss the ARISS team’s 
concerns regarding an independent Russian 
Amateur Radio station. The delegates 
unanimously agreed that Matt Bordelon, 
KCSBTL and Joerg Hahn, DL3LUM, 
should go to Russia to reperesent the ARISS 
international team. Serge; welcomed this 
idea and will work with the delegates to 
select a date for the meeting. 


The countries present at the meeting were 
then polled to identify one administrative 
and one hardware committee representative. 
The following representatives were selected 
to serve on these committees with the 
understanding that these representatives can 
be changed if the country’s delegates 
determine that this 1s required. 


Hardware Committee: 


¢ US - Lou McFadin, WSDID (chairman) 
® UK- Ian Kyle, GI8AYZ 

© Germany - Sigi Reinhold DL6QW 

° Italy - Paolo Pitacco, IW3QBN 

¢ Japan - Masanobu Tsuji, JH2PRZ 

® Canada - Robin Haighton, VE3FRH 


Administrative Committee: 


© US - Frank Bauer, KA3HDO, Rosalie White, 
WAISTO (Alternate) 


® UK- Ron Broadbent, G3AAJ 

® Germany—Thomas Kieselbach, DL2MDE 
® Italy - Alberto Zagni, I2KBD 

Japan - Masanobu Tsuji, JH2PRZ 

© Canada - Ken Pulfer, VE3PU 


The delegates then broke for lunch. 


Thursday Afternoon Session, 30 July 
1998 


To derive the most from the delegate 
resources present at the meeting and to get 
back on schedule, a change to the agenda 
was suggested and approved. Two 
simultaneous breakout meetings were held: 
an administrative meeting and a hardware 
meeting. The delegate representatives to the 
hardware committee attended the hardware 


session. The delegate representatives to the 
administrative committee attended the 
administrative session. The agenda for the 
administrative meeting included 
discussions on Station Operations & 
Education, ARISS Callsign, Fundraising 
and Crew Training. 


The hardware meeting included discussions 
on hardware schedule, specific deliverables 
to proposed Shuttle-ISS flight opportunities, 
and transportable and permanent hardware 
development responsibilities. Frank Bauer, 
KA3HDO facilitated the administrative 
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Freq. 
Receive Range N.F Gain 
Only (MHz) (dB) (dB) 
P28VD 28-30 <li 15 
P50VD 50-54 Sil 15 
P50VDG 50-54 <0.5 24 
P144VD 144-148 <5 15 
P144VDA 144-148 10 to 
P144VDG 144-148 <0.5 24 
P220VD 220-225 <1.8 15 
P220VDA 220-225 ail 15 
P220VDG 220-225 <0,5 20 
P432VD 420-450 <1.8 15 
P432VDA 420-450 c< 61 17 
P432VDG 420-450 <0.5 16 
Inline (rf switched) 
SP28VD 28-30 <1.2 15 
SP50VD 50-54 <1.4 15 
SP50VDG 50-54 <0.55 24 
SP144VD 144-148 <1.6 15 
SP144VDA 144-148 cae 15 
SP144VDG 144-148 <0.55 24 
SP220VD 220-225 <1.9 19 
SP220VDA 220-225 <1.3 15 
SP220VDG 220-225 <0.55 20 
SP432VD 420-450 “<i '8) 15 
SP432VDA 420-450 ci 17 
SP432VDG 420-450 <10,55 16 
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meeting discussions and Lou McFadin, 
WSDID chaired the hardware meeting. 


Teleconferencing services were impractical 
for this portion of the discussions. The 
delegates prearranged to teleconference the 
additional parties at 14:30 UTC. At 14:30 
UTC (15:30 local time) the results of these 
meetings were reported back to the full 
delegation with the following people 
teleconferenced into the meeting: Ken 
Pulfer, VE3PU, Canada, Joerg Hahn, 
DL3LUM, Germany, Dave Larsen, N6CO, 
US, and Sergej Samburov, RV3DR, Russia. 
A summary of the two meetings follow: 


vhf/uhf preamps 
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Com Device 
(dBm) Type Price 
0 DGFET $29.95 
0 DGFET $29.95 
+12 GaAsFET $79.95 
0 DGFET $29.95 
0 DGFET $37.95 
+12 GaAsFET $79.95 
0 DGFET $29.95 
0 DGFET $37.95 
+12 GaAsFET $79.95 
— 20 Bipolar $32.95 
-20 Bipolar $49.95 
+12 GaAsFET $79.95 
0 DGFET $59.95 
0 DGFET $59.95 
+12 GaAsFET $109.95 
0 DGFET $59.95 
0 DGFET $67.95 
+12 GaAsFET $109.95 
0 DGFET $59.95 
0 DGFET $67.95 
+12 GaAsFET $109.95 
— 20 Bipolar $62.95 
— 20 Bipolar $79.95 
+12 GaAsFET $109.95 


Every preamplifier is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use with 
transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver and power 
amplifier for high power applications. Other amateur, commercial, and special preamplifiers available in the 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 © 860 485-0310 


1-1000 MHz range. Please include $2 shipping in U.S. and 
Canada. Connecticut residents add 6% sales tax. C.O.D. 
orders add $2. Air mail to foreign countries add 10%. 
Order your ARR RX only or inline preamplifier today and 


start hearing like never before! 
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Administrative Meeting: Station 
Operations & Education 


The Administrative team discussed and 
agreed to the idea of an ARISS Operations 
Board/Working Group. The idea of choice 
was to use the AMSAT Phase 3D operations 
board as a model since it has been so 
successful. Members of the SAREX 
Working Group discussed some of the 
problems that happened early in their 
program and their need for a set of rules or 
guidelines to ensure that the SAREX 
program is balanced from an operations 
perspective and to prevent issues that were 
occurring between the SAREX team, the 
astronaut community and NASA. The 
ARISS team agreed that it would be prudent 
to look at the SAREX Guidelines as a 
starting point to ensure that the program is 
balanced and to prevent issues that may 
occur between the ARISS Community, the 
flight crew and the International Space 
Agencies (e.g. NASA). It was agreed that 
there will be two types of Amateur Radio 
operations on ISS—flight crew-tended and 
automatic operations. It was also agreed that 
ARISS needs to have a balanced operations 
program which includes: 


® School Group Contacts 

° Experimentation 

- Family/personal contacts 
© General QSOs 


Actions 


¢ Define members for ARISS Ops Board 


® Work to develop an operations plan—this 
would include a set of guidelines that would 
be given to the flight crew, ARISS delegates 
and ISS officials 
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ARISS Chairman Roy Neal, K6EDUE and Rosalie White, WA1STO (photo by Ray Soifer, W2RS) 


© Define school group selection process 


ARISS Callsign 


Thomas Kieselbach suggested the use of a 
special set of United Nations callsigns. 
These include: 


© 4U1S Primarily for Voice Operations 


* 4U1ISS for Automated Operations (Packet, 
SSTV, Digitalker) 


This idea was unanimously accepted by the 
administrative team. Since ARISS is not an 
international organization, we discussed 
different alternatives to obtain the above set 
of callsigns. It was concluded that IARU 
sponsorship of above callsigns is the best 
approach. 


Action 


© Hans van de Groenedaal, ZSSAKV took an 
action to write a position paper on the callsign 
proposal and to work with Larry Price 
(ARRL/IARU) to bring the idea to the United 
Nations 


Fundraising 


The ARISS team will need funding for 
hardware development and to assist 
delegates with expenses of attending 
meetings. It was suggested that the ARISS 
team study the Phase 3D fundraising plan 
where the fundraising is accomplished 
locally (in each country) and the funding of 
projects is managed by a multi-national, 
multi-organizational Phase 3D finance 
team. This locally administered, centrally 
managed fundraising model is expected to 
work well for ARISS and was recommended 


as the best choice for ARISS fundraising and 


distribution. Even non-partner countnes can 
raise money, since they’ll want to take part 
in the educational activities. The need for a 
budget was discussed with specific 
milestones to meet. Also discussed was the 
need for the development of an ARISS 
fundraising package that provides 
significant incentives for people and 
organizations to donate to the cause. 
Educational outreach should be in integral 
part of this sales package. Rosalie White 
volunteered to share grant paperwork for 
anyone who is interested. She was also 
asked to determine how ARRL would feel 
about administering a trust for the US, or 
even for the entire world, if ARISS asked the 
ARRL to do so. 


Actions 


¢ Administrative team and hardware team 
should develop an ARISS budget with spe- 
cific development milestones included. 


® Rosalie White to share grant paperwork to 
those interested 


° Develop a fundraising sales package to enable 
the solicitation of donations with ARISS 


Crew Training and Initial Planning 
for School Group Activities 


Rosalie White chaired this portion of the 
meeting while Matt Bordelon listed the 
types of training that are presently done with 
the crews. Rosalie also gave a presentation, 
which outlined various rules that the ARISS 
station needed to adhere to. These included 
ensuring that the ISS Amateur Radio station 
is not operated for personal gain or profit, 
for political reasons, or for the benefit of one 
particular country or entity. Rosalie also 
covered how SAREX makes their school 
selections, and what the SAREX Working 
Group requires schools and communities to 
accomplish to ensure the contact provides a 
maximum benefit to the students, the 
community and to NASA. She also 
described the SAREX school application 
process and what NASA requests as part of 
this process. 


Time Sharing and Allocation of Station 
Use 


Rosalie White gave a presentation on 
time-sharing of the station. The main point 
of the presentation was that ARISS needs a 
system to govern time, and that there should 
be an ARISS working group to study how 
such a governing body could work, and what 
guidelines could be set up. A Station Traffic 
Manager (possibly on Earth) could schedule 
time, and a Station Management Team could 
work with that manager. Other delegates 


suggested a few ideas, but agreed with the 
thought of an ARISS Operations Board 
(such as the Phase 3D model), defined by the 
ARISS delegates, to coordinate 
time-sharing. Delegates suggested that the 
future Operations Board could go by the 
SAREX guidelines. Additional guidelines 
will allow the general ham to get enough 
on-the-air time with crewmembers. Also 
discussed was the need for ARISS to not 
allow any political-type QSOs (govermors, 
senators) other than to give their greetings to 
students. 


Hardware Meeting 


The hardware meeting was chaired by Lou 
McFadin, WSDID. During this meeting, the 
members discussed plans for station 
hardware to be housed in the pressurized 
modules. Specific discussions on the 
Express Pallet, beyond the presentation by 
Will Marchant and Matt Bordelon, were 
tabled for a future meeting. The hardware 
team concluded that ARISS hardware 
should be developed in three phases. These 
include the following station configurations: 


© Interim Amateur Station 
¢ Transportable Amateur Station 


® Permanent Amateur Station 


The following represents their finalized 
ideas for implementing the three ISS phases 
as well as a description of the roles and 
responsibilities of each country: 


Interim Amateur Station Phase 1 - First 
Flight Opportunity STS-88 December 
1998 


Hardware planned: 


© Improved Packet Module 
¢ Ericsson 2m Radio 
¢ New Adapter Module 
-© RF Notch Filter 
¢ Associated Cables 
° ~©Antennas 
Interim Amateur Station Phase 2 - 


Second Flight Opportunity STS-96 May 
1999 


Hardware planned: 


¢ Ericsson 70cm Radio 

© New Adapter Module 

® Cable for Dual Band Ops 
* Digitalker 

¢ Associated Cables 


Transportable Amateur Station - Flight 
Opportunity STS-98 or 99 Late 1999 


Integrated hardware package containing: 


° Dual Band Mobile Transceiver 
¢ Power Supply 

° Digitalker 

® Paccomm Pico TNC 

® Audio Signal Conditioner 

° Speaker 


Permanent Station 


(Flight opportunity — to be decided 


Features — In process — To Be Decided 
Tasks : 


Interim Station 


© USA: Packet Module, Adapter Module, Ra- 
dio, Associated Cables, Integration, Safety 
Data Package 


¢ Germany: Digitalker Antenna Interface Infor- 
mation 


¢ Italy: Antenna Design and Fabrication 


¢ Russia: Install necessary RF cables & anten- 
nas 


¢ Others: Assist as possible 
Transportable Station 


® USA: Packet TNC, Integration, Safety Data 
Package 

® Germany: System Design and Fabrication 

® Others: Assist as possible 


Permanent Station 


° USA: Flight Safety Package 


® Other: Tasks — to be decided and determined 
by final design 


Re-Convening 


Additional attendance via telecon: Ken 
Pulfer, VE3PU, Canada; Joerg Hahn, 
DL3LUM, Germany; Dave Larsen, N6CO, 
USA; and Serge; Samburov, RV3DR, 
Russia. 


At 3:30 pm, all delegates re-convened to 
report on their discussions. Frank Bauer 
started by reviewing the notes from the 
administrative discussions (above), Rosalie 
White covered school activities and crew 
training (above) and Lou McFadin gave a 
report from the Hardware Group (above). 
This is where the most successful aspects of 
the meeting occurred in that the delegates 
were all working as one cohesive team. The 
meeting continued with a discussion on 
frequencies. The meeting wrapped up by 
assigning Rosalie White and Frank Bauer 


the responsibility of composing the meeting 
minutes. 


Frequency Discussion 


The entire group then discussed frequencies. 
This was led by Frank Bauer and Thomas 
Kieselbach, who had worked on this issue in 
Toronto during the 1997 AMSAT-NA 
Symposium. The group discussed at length 
past problems with frequencies used in 
space. Frank described the history of the 
APRS move. Hans Van de Groenedaal, 
ZSSAKV, Graham Ratcliff, VKSAGR, Ray 
Soifer, W2RS and Bill Tynan, W3XO, were 
invited to participate in these discussions. 
Hans agreed to take a proposal based on the 
ARISS delegates’ discussions, to the IARU 
prior to their upcoming meeting. 


ARISS Mission Statement 


¢ Shall have the capability to provide 
space-to-ground Amateur Radio 
communication for the ISS crew and 
for educational purposes. 

¢ Shall have the capability also for 
unattended operation for control, 
experimental and other purposes 
within the Amateur Radio Service. 
Equipment must be sufficiently 
adaptable to accommodate the di- 
verse range of modes and frequen- 
cies envisaged in present and future 
educational and other experiments. 


To follow further developments on Amateur 
Radio on the International Space Station 
monitor the ARISS WWW i site . at: 
http://garc.gsfc.nasa.gov/~ariss/ariss. html 
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AMSAT Journal Telemetry 


Request for Amateur Radio Package: 
MOST Satellite 


AMSAT-NA in cooperation with the University of 
Toronto Institute of Aerospace Studies (UTIAS), 
Dynacon Enterprises Inc., and the Canadian Space 
Agency, has the opportunity to launch an Amateur Radio 
Package on the Microvariability and Oscillation of ST ars 
(MOST) satellite (see The AMSAT Journal, Jan/Feb 
1998). The expected launch date is November 2001. This 
notice requests Radio Amateurs or Radio Amateur Groups 
to provide an initial Statement of Interest in providing this 
package. Anticipated (maximum) parameters are: 


© Mass: 2Kg. 
® Power: 2 Watts continuous. 


© Dimensions: One circuit board or about 525 sq 
cm by 25 mm 


® Stabilization of Spacecraft: Stellar Inertial 


® Orbit: Low Earth Orbit - Sun Synchronous - near 
polar - 6am/pm. 


Initial Statements of no more than half a page (8.5 x11) 
should be e-mailed to ve3frh@amsat.org or by postal 
mail to Robin Haighton PE, 2028 Cheviot Court, 
Burlington, Ontario, Canada. L7P 1W8. Statements 
should arrive no later than 26 November 1998. A review 
of initial Statements by AMSAT-NA and UTIAS will take 
place before 31 December 1998 and participants will be 
notified shortly thereafter of their status. 


27th Annual SKN on OSCAR 


You’re most cordially invited to join in the 27th annual 
Straight Key Night (SKN) on OSCAR, sponsored by 
AMSAT-NA for Amateur Radio satellite enthusiasts 
worldwide. 


It’s entirely unofficial: no mules, no scoring and no need to 
send in a log. Just call CQ SKN in the CW passband 
segment of any OSCAR satellite from 0000 to 2359 UTC 
on January 1, 1999, or answer a CQ SKN call from another 
station. OSCAR Zero (EME) contacts count too. Of 
course, all SKN operating must be done with a straight 
hand key. 


Those participating are encouraged to nominate someone 
they worked for recognition as having the best fist. Tosend 
in a best fist nomination, please address it via e-mail to 
w2rs@amsat.org, via packet radio to W2RS @ WA2SNA 
or W2RS @ GB7HSN (whichever is closer to you), or via 
postal mail" to W2RS’ callbook address. Those nominated 
will be featured in a bulletin sent to Amateur Radio 
publications and posted via ANS to packet radio and the 
Internet in early February 1999. 


RS-18 Released from Mir 


AMSAT-France announced on 27 October 1998 that a 
new model of the original Sputnik satellite (Sputnik 41) 
was transferred to Mir. On 10 November 1998 RS-18 was 
released by hand from Mir during an EVA. This satellite 
is part of the same French school program that built RS-17 
in collaboration with Russian schools. The satellite was 
financed by the Aeroclub de France to commemorate their 
100th birthday. Technical characteristics of RS-18 are: 


© Size: 20 cm diameter (same as RS-17) 
° Weight: 3.5 kg. 
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George S. Anton KA6NBA 


Fred W. Atkinson, II] WB4AEJ 


Barry A. Baines WD4AS W 
Ed Baker W6TWN 
Keith Baker KBISF 


Jon Mitchell Beaver K.D4AMP 


Dexter Berwald K2SBQ 
Joseph Betros KBOQHZ 
Bill Briles WOOQC 

Larry Brown NW7N 
Dorothy J. Burden KAILDS 
William Burden WBIBRE 
Douglas C. Burke WA4LKX 
Barr Canario WH6CXO 
Mark Casciato KCSFP 

Bill Caton WD4DHJ 

Ken Chaffee WAIQXR 
Morr Cohan KAIIU 
Douglas Cole N7BFS 

Ward Culbertson NOEF W 


Raymond W. Czyzewski, Jr 
WA2SEI 


Robert Davis, KD4QEM 
Ken Emandes, N23WWD 
Yoshio Esaki JA6BX 

Don Ferguson KD6IRE 

L Clare Fowler VE3NPC 
Mike Freitag W9GYC 
Stephen D. Fuegi N3ZJA 
Charles Glasford KA7LVY 
Thomas G. Griffin Jr. KR2C 
Robert H. Gundlach N3NBT 


Reidar “Ray” Haddemo 
SM7ANL 


Bennie A. Hall WY4D 


TX: 150 mW with 4 circularized antennas 


Fly Your QSL on Phase 3D 


Raymond F. Hoad WA5SQGD 
Doug Howard KGS50OA 
Charles Huffman W4LYZ 
Rodney E. Hunter K7ROD 
Jim Jerzycke KQ6EA 
David Jones KISOS 

Jim L. Jones KSPER 
William A. Jones AA9TX 
James Kauten W4TE 

Ken Kelley WA7JQE 

Jim Kelly KK3K 

Charles Keng NSXGW 
Hiroyuki Kitamura JH3TXF 
Robert Krebs, KAZ2HDD 
Doug Kuitula KA8QCU 
Rick Largent NSZNL 

Mike Lowe KB9MGX 
Andy MacAllister WSACM 
Kitty Marosko KSKAT 
Ron Marosko KSLLL 
Thomas W. May KCSDHE 


Gary “Joe” Mayfield KAOYOS 


Lou McFadin, WS5DID 
Craig T. Mellinger N2MNA 
Charles Mesak W6FVJ 

Ken Miller NINRL 


AMSAT would like to thank the following people for their donation to Fly Your QSL on Phase 3D project: 


Ron Prindle N3BXL 
Keith Pugh WSIU 


Douglas D. Quagliana 
KA2UPW 


Jacques Rambaud F6BKI 


Alan P. Rothermich 
WBOQLU 


A. Terry Schieler WOFM 
Richard T. Sell NIMYK 
Kasai Shigekazu WUIR 
Klaus Stengel CESNG 


Wallace F. Strow, Jr. 
WA9RNE 


Neal H. Swenor KAISAW 
Stephen Thompson K5PK 
Terrell Thompson KB6CUT 
Larry Toulch VE2ME 
Keiichi Tsurumi JA1JRZ 
Bill Tynan W3XO 

Chris L. Vogt NOMTO 
Farrell Winder W8ZCF 


Fumihiko Yoshimachi 
JAIBLC 


John B. Young WDOFPY 
Yves Zinck FOZY 
Joseph EB3GFG 


QSL cards provided by the above 


Richard M. Montgomery N3DV members will be digitally scanned 


Milo Moucha W4TIJ 


Dennis R. “Doc” Murphy 
KOGRM 


Steven C. Obenhofer N2ULL 
Walter G. Obenhofer NQ20 
Yoshimitsu Otani JH4DHX 
William Phillips KB8SWX 
Kathy Prindle N3MHQ 


onto a CD ROM that will be 
attached to the Phase 3D space 
craft. If you would like to fly 
YOUR QSL on Phase 3D there is 
still time to get your card on the CD 
ROM. Please contact AMSAT-NA 
(301-589-6062) for details. 


3. Russian Message: Read by Michael 


Tsiokvosky-Sambourov, 12 years old. 


Frequency: 145.8125 MHz FM +/- 5 KHz +/- 


Doppler. 


4. RS-18 Telemetry (tone) 


Expected Life: Between 20 and 30 days (no so- 


lar cells). 


5. French Message: Programme _ spatial 


° Messages: Every ten seconds RS-18 cycles a 
five-second message. There are two recorded 
messages read in French, English and Russian for 
a total cycle of nine recorded messages: 


1. French Message: 1998 etait 1l’annee 
internationale de l’air et de l’espace. Read by 
Aurelie Boivin, 12 year old, daughter of F6CWN 
and F6IFR. 


2. English Message: 1/998 was the International 
year of Air and Space. Read by Constantin 
Tsiolkvosky-Sambourov, 14 year old, 
great-grandson of Tsiolkvosky inventor of rockets 
and son of Sergej Sambourov, RV3DR. 


international de satellite educatif. Read by Gerard 
Auvray F6FAO, AMSAT -France. 


6. English Message: /nternational Space School 
Sputnik Program. Read by Victor Kourilov, Project 
Manager. 


7. Russian Message: read by Sergev Sambourov, 
RV3DR, grandson of Tsiokvosky and responsible of 
the Amateur Radio activity on Mir. 


8 French Message: Programme _ spatial 
international de satellite educatif. Read by Gerard 
Auvray F6FAO, AMSAT -France. 


9. RS-18 Telemetry (tone) 


© Telemetry: Audio frequency versus internal tem- 
perature where: 


-38C = 179 Hz 
-30C = 273 Hz 
-20C = 440 Hz 
-10C = 634 Hz 
+ 0C = 830 Hz 
+10C = 1025 Hz 
+20C = 1200 Hz 
+30C = 1308 Hz 
+40C = 1405 Hz 
+45C = 1447 Hz 
+50C = 1483 Hz 


For additional details on RS-18 


http://www.ccr jussieu.ft/physio/fobvp/ 


see 


SEDSAT and PANSAT Launched 


SEDSAT-1: Students for the Exploration and 
Development of Space Satellite number one 
(SEDSAT-1), was successfully launched and placed in 
orbit on Saturday, 24 October 1998. The spacecraft flew 
as a secondary passenger along with the Jet Propulsion 
Laboratory’s Deep Space One mission aboard a Delta II 
booster. SEDSAT-1 includes Amateur Radio 
configurations for digital packet store-and-forward, 
analog parrot repeater and Mode A and Mode L 
transponders. During orbit day 2, Chris Lewicki, 
KC7NYV, the Program Manager for SEDSAT-1, 
announced that two of the primary systems, solar panels 
and batteries, were not performing to specifications, “and 
sometime around orbit 22, the satellite went power 
negative, and the power cycled.” Mark, KF4YGR, told 
ANS that the software on SEDSAT is configured to save 
power if the satellite goes into a negative voltage status, 
“but it keeps communications up preferentially. Thus the 
ability to manage power is limited by the consumption of 
the receiver subsystems.” KC7NYV, reports that the 
SEDSAT Team immediately discussed a number of 
options to answer the problem, “but the primary objective 
is to establish an uplink to the satellite and upload the new 
code necessary to allow changes in the flight parameters. 
Once the new code is uploaded, we basically will put the 
satellite into a more aggressive power conservation 
mode,” said KC7NYV. Many AMSAT members 
worldwide responded to a call for SEDSAT telemetry so 
that the Command team could analyze information from 
several complete orbits. N3DEU, KB2WQM, N2WWD, 
CTIEAT, G3RWL, KSNRK, KD2JF, GOORX, 
WA4SCA and JE9PEL, (among many others), offered 
help and/or funneled received data to the team. KC7NY V 
reports that once an uplink is established, the first priority 
will be to enable a more lengthy charging cycle, followed 
by an imaging session and download. Chris estimates that 
the satellite will take slightly over 24 hours to charge up 
to full capacity while in the power-save mode. KC7NY V 
says what will likely happen is the satellite will be put in 
a mode “where it doesn’t operate for a day as it charges, 
then operates for two days, then a day to charge and so 
on.” Stay tuned to ANS and amsat-bb for further 
developments concerning the status of SEDSAT-1. 


PANSAT: PANSAT was successfully released from 
Discovery’s cargo bay (STS95) at approximately 
1747UTC, 30 October 1998. Discovery’s location at the 
time of deployment was the northwest corner of Australia 
at an altitude 345 statute miles. PANSAT was built and 
commanded at the Naval Postgraduate School in 
Monterey, CA. The spacecraft provides 
store-and-forward (packet radio) digital communications 
using direct sequence spread spectrum modulation. 
PANSAT operates in the amateur radio 70 cm band with 
center frequency at 436.5 MHz, a bit rate of 9842 bits per 
second and 9 MB of message storage. Amateur radio 


NEW SP-2000 & SP-7000 Heli-Filter 
SUPER-AMP PREAMPLIFIERS 


Over eight years ago, we introduced 
our famous SP-2 and SP-70 
SUPER-AMPS . We are now proud 
to introduce the SP-2000 and the 
SP-7000 --- a new generation of 
SSB Electronic 2 meter and 70cm 
mast mounted GaAsFET 
preamplifiers for Satellite, Weak 
Signal, Tropo, EME and ATV! 


UEK-2000SAT Mode "S" 


@ Very Low Noise GaAsFET 
design using single gate 
microwave FETs 

@ Excellent 3rd order intercept pts. 

@ Dual Stage - Gain Adjustable 

@ High quality coaxial relays 

@ High power RF-Sensed(VOX) or 
PTT (Hard Keyed) operation 

@ Voltage via coax or separate line 


@ Excellent preselection through the 
use of Hi-Q helical coils and helical 
fitters. The Ultimate in out of band 
rejection! BEWARE of Wide Band 
Designs! 

NF GAIN PTT VOX 
SP-2000 <0.8 10-20dB 750W 200W 
SP-7000 <0.9 10-20dB 500W 100W 
PRICE $249.95 


Standard of Excellence 


High Performance Mast Mounted S-band Converters 
@ GaAsFET second stage 

preamplifier 
@ Surface mount Schottky 


M@Super-low noise HEMT - RF 
amplifier with a NF of < 0.6dB 

@ Overall converter N.F. of 0.8 
dB, <1.0dB for mast-mounted 
version 

 20/30dB Gain Models Available 

@ 2-pole helical filter for superb 


front end selectivity construction 


AIRCOM PLUS 


@ Low Loss Flexible VHF - UHF - SHF Coaxial Cable 
@ Usable DC - >10.0GHz. 
B Solid copper conductor, 

unmovable expander and 

copper foil surrounded by 7A 

copper braid iS 


| | i ELECTRONIC 


124 Cherrywood Drive 
Mountaintop, Pa. 18707 


Phone 717 


ground stations will be able to use PANSAT via a 
bulletin-board type user interface. Additional information 


on PANSAT can be obtained via 
http://131,120.25.103/pansa/ 
VOXSAT-1 Launch Plans 


AMSAT-LU Vice President Gustavo Carpignano, 
LW2DTZ_(lw2dtz@amsat.org) informs us __ that 
AMSAT-LU is in the last phases of constructing and 
testing VOXSAT-1, its next Radio Amateur satellite. 
Scheduled for a 1999 launch, VOXSAT-1 will be a part 
of a Russian satellite, similar to AO-21. VOXSAT-1’s 
modes are: 


aul ers 


Double Balanced Mixer (DBM) 
@ Very stable xtal oscillator with 

filter coupled multiplier stages 
Teflon PCB & microwave SMD 


-868-5643 
Hours: M-F 6:30PM - 11:00PM 
Weekends 9:00AM - 11:00PM 


@ Voltage feed via coaxial cable or 
via a separate feed 

@ Mast-mounted versions feature: 
N-connectors & weatherproof 
construction 

@Non mast- mount models available 
Optiov/01 30.0dBGain $459.95 

MODE."S" Beacon $145.95 


COAXIAL CABLE 


BAIRCOM PLUS 's expander allows 
no displacement of the center 
conductor even-when sharply bent 

WThe expander provides a tight seal 
around the center conductor 
protecting it against moisture and 
corrosion 

@ Waterproof AIRCOM "N" conn. avail 
82tt $71.34 164ft. $134.48 
328ft. $252.56 "N"-conn $8.95 


For information on 100+SSB Electronic 
products and M2 Antennas call or write! 


FAX 717-868-6917 MC/VISA 


° 2W Crossband FM Repeater (Mode U/V) 

® Parrot (Mode V) 

@ 4W Voice, Fax, SSTV, Broadcast (Mode V) 
® 4W Modulated CW TLM (Mode V) 


AMSAT LU will provide a certificate to those who donate 
US $10 or more for funding of the final construction phase 
of VOXSAT-1. Those who donate US $100 or more will 
have their callsign included on the satellite. Donations 
may be sent to AMSAT-Argentina, c/o Gustavo 
Carpignano, LW2DTZ, PO Box 187, 1401 Buenos Aires, 
Argentina. Further information about VOXSAT-1 can be 
obtained via http://members.xoom.com/Amsat_LU. 


naa co 


<a 
Release of PANSAT from Discovery’s cargo bay at 1734UTC, 30 October 1998. (NASA photo) 
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Phase 3D Thermal Vacuum Test at Orbital Sciences Corporation 


P reparations for the Phase 3D thermal 
vacuum tests began well before the start of the 
actual tests when Dick Jansson, WD4FAB, 
and I traveled to the Orbital facilities in 
Germantown, Maryland to look over the 
facilities and determine what was needed to 
prepare for the test. The personnel at Orbital 
were very helpful and welcomed AMSAT to 
their facility with much openness and 
generosity. 


The main vacuum chamber at Orbital is 11 feet 
in diameter and is shaped like a cylinder lying 
on its side. This particular chamber was 
formerly used as a human-rated chamber so it 
has an airlock on one end and a large 
disc-shaped removable door on the other end. 
The chamber is equipped with a cold jacket 
wall at the sides and the ends, cooled with 
liquid nitrogen, that can lower the internal 
temperature to approximately —100° C. In 
order to cool the test subject to the low 
temperature required, the heat is allowed to 
radiate to the cold jacket. For Phase 3D the 
desired temperature was —20° C. 


In order to achieve the high temperature 
requirement, 30 high-power quartz lamps are 
used to transfer heat by radiation to the test 
subject. During the first visit to Orbjtal, 1t was 
determined that the Phase 3D team needed to 
fabricate a frame to surround the spacecraft 
that would hold these quartz lamps at a fixed 
distance of 24 inches above and below the 
outer panels of Phase 3D. Constructing this 


Lou McFadin, WSDID 


frame was a major new task for the team that 
Bob Davis, KF4KSS and WD4FAB 
spearheaded (Figure 1). 


As preparations progressed toward shipping 
Phase 3D to the test facility, modifications 
continued on a shipping container that had 
been previously been built by Brian Coggins, 
KC4LLD and designed by WD4FAB and Jeff 
Zerr. This container was designed to fit in a 
747 aircraft cargo hold and was sized to allow 
for sway space so that Phase 3D wouldn’t 
impact the container walls during shipment in 
worst-case conditions. The container was also 
designed to fit the specified internal 
dimensions of commercial rental trucks so you 
can imagine our shock when we found that the 
truck dimensions specify the wall-to-wall 
inner dimensions and do not take into account 
the three inches needed on each side for the 
roll-up door. This makes the clearance six 
inches smaller than the quoted dimensions. 
Therefore, the Phase 3D shipping container 
was three inches too wide to go in the door. 


We were then faced with the need to either rent 
a special truck with wider dimensions or to 
build a new shipping container. The rent for 
the special truck was around $3,500 and would 
be needed several times before launch. It was 
decided to build a new simplified Phase 3D 
shipping pallet that would fit into a standard 
rental truck. This was another major task 
added at a time when the Phase 3D team was 
already very busy. The new pallet was to be 


Phase 3D spacecraft. This frame that was designed to hold 30 quartz halogen lights for use in 
heating the spacecraft in a thermal vacuum environment. (photo by Bob Davis, KF4KSS) 
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suspended on a cushion of air using several 
auto inner tubes. This absorbed the shock of 
the many bumps on the road (Figure 2). 


In addition to the air cushion, Phase 3D was 
also protected by an external steel frame that 
equally distributed the stresses between the 
top and bottom mounting bolts. We called this 
frame the cocoon and it was fitted so ngidly 
that we had to turn the satellite on its side to 
remove the load and therefore the flex from the 
mounting frame (Figure 3) in order to remove 
lis 


i 


Phase 3D’s trip from Orlando Integration 
Laboratory, Florida to Germantown, 
Maryland was made in a Budget Rental truck. 
Rick Leon, KAIRHL and Bob Davis, 
KF4KSS drove the distance in two days. Upon 
arrival, Chuck Green, NOADI was there to 
greet us and he stayed for the duration of the 
tests to provide valuable assistance. The truck 
was immediately moved into the building 
when it arrived at Orbital. It was like moving 
the Orlando Integration Lab as the truck was 
loaded with everything we could think we 
possibly needed for the tests. There were over 
60 boxes in addition to the spacecraft! After 
unloading the boxes and Phase 3D from the 
truck, the spacecraft was moved into the clean 
room at Orbital (Figure 4). 


Pre-Thermal Baseline Testing 


At this point activities went into full swing 
preparing the spacecraft for the thermal 
vacuum tests. An antenna farm was placed on 
the roof of Orbital consisting of dual-band 2 
meter/70cm, L band, and S band antennas. We 
used three Heliax cables approximately 150 
feet long to connect between the roof antennas 
and the test area located near the spacecraft in 
the clean room. A duplexer was attached to the 
cable of the dual-band antenna so we only 
needed one cable for the 2 meter and 70cm 
antennas while the L band and S band antennas 
each had their own cables. 


Phase 3D was powered up for the tests in the 
clean room at Orbital on Wednesday, 14 
October and work immediately began on 
setting up the RUDAK ground station and the 
Phase 3D command station in the nearby 


ag e : ae * Hampton Inn. Each command station was set 
Figure 1. Phase 3D in the thermal chamber. Note the frame that was constructed which surrounds 


up in its own room so that operations could 
proceed on a _ twenty-four hour basis. 
Appropriate transmitters and receivers were 


set up and antennas were aimed through the 
motel windows towards Orbital. This setup 
allowed remote RUDAK operations to 
successfully begin when Harold Price, NK6K 
arrived on Thursday. 


On Friday, GPS experts from NASA came to 
test the Phase 3D GPS system that has been 
supplied by NASA. This test was necessary in 
advance of the thermal vacuum tests as once 
Phase 3D was inside the vacuum chamber 
there would be no opportunity to receive GPS 
satellite signals. Their tests continued for two 
days and they were successful in obtaining 
attitude data using the Phase 3D perigee 
antennas. They were not successful in 


obtaining data from Phase 3D apogee antennas —— : ys he 3 7 


since the antenna preamps were not powered 
in this test configuration. Figure 2. Phase 3D shipping palet. Note the rubber mats that are designed to reduce shock 
associated with ground travel. (photo by Bob Davis, KF4KSS) 


After completing the Phase 3D GPS tests, an 
international team arrived to participate in the 
thermal tests. Phase 3D Project Leader, Dr. 
Karl Meinzer, DJ4ZC supervised the thermal 
test activities and Werner Haas, DJSKQ, Peter 
Guelzow, DB20S from AMSAT-DL, and 
Michael Fletcher, OH2AUE from 
AMSAT-OH formed the RF test team (Figure 
5) 


Baseline testing began with testing of the 2 
meter receiver, 70cm, X, and K_ band 
transmitters. In addition, the momentum 
wheels and RUDAK commanding via 2 meter 
uplink and 70cm downlink were verified. In 
the interest of time and the need to power 
down the spacecraft so that the quartz lamp 
framework could be installed along with 
thermocouples inside Phase 3D, we were not 
able to baseline all transmitters and receivers 
prior to putting Phase 3D in the vacuum 
chamber. After completing the installation of 
the heater frame and the coaxial cables to feed 
RF through the chamber walls, pump-down 
began around midnight on 22 October. By the 
next morning the chamber was at to the proper 
vacuum pressure to begin testing (Figure 6). 


Secpiinmncactinannen maton aeesaionan hit: 


Figure 3. Phase 3D resting in its specially designed shipping cocoon. (photo by Bob Davis 
KF4KSS) 


Tests Results 


At the first vacuum test at room temperature 
the V band receiver, U band transmitter, X 
band solid state power amplifier, and TWT 
(travelling wave tube) were tested and were 
operating normally. Over a period of a week, 
Phase 3D was tested over five temperature 
ranges between —20°C to +45°C while in a 


vacuum. As with any spacecraft vacuum ;, 
thermal test. we were able to determine and _ Figure 4. After arrival to the Orbital test facility from the Orlando Integration Lab, Phase 3D was 

: : pal removed and taken to an area were baseline measurements could be made prior to vacuum 
a ; ene the vacuum thermal testing. (photo by Bob Davis, KF4KSS) 
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Figure §. Phase 3D Thermal Vacuum Test Team Members at Orbital Facilty. From left to right are 


Dick Daniels, W4PUJ; Chuck Green, NOADI; Richard Leon, N1RAL; Bob Davis, KF4KSS; Lou 
McFadin, W5DID; Peter Giilzow, DB20S; Michael Fletcher, OH2AUE; Dan Schultz, N8SFGV; and 
Werner Haas, DJ5KQ. (photo by Orbital Sciences Corporation) 


thermal test did reveal that there were no 
anomalies with the Phase 3D spacecraft that 
will cause any major problems during flight. 
Some significant results of the test are: 


¢ Receivers: The U band, S band, and 
C band receivers performed nomi- 
nally. 

¢ Momentum Wheels: The momentum 
wheels performed as planned with 
no problems. 

¢ RUDAK: Bdale Garbee, N3EUA, 
Jim White, WDOE, Harold Price, 
and Chuck Green tested the RUDAK 
and found no major problems. Dur- 
ing the test they were able to success- 


fully take some photographs using 
the JAMSAT scope camera. 


Battery Charge Regulators: We 
found some problems with the bat- 
tery charge regulators (BCR) that 
were not related to the thermal vac- 
uum tests. The BCRs tend to interact 

_ with each other since they are each 
independently trying to control the 
bus voltage. This is the first time we 
have used three BCRs together in 
this configuration, so some integra- 
tion issues were expected. This issue 
will be addressed back at the Or- 
lando Integration Lab. 


The Phase 3D spacecraft is an order of 
magnitude more complex that any other 
amateur radio satellite and therefore, technical 
difficulties are equally more complicated to 
resolve. However, the Phase 3D thermal 
vacuum tests successfully achieved the 
intended results. As a result of these tests, we 
now know the operating limits of the 
equipment onboard Phase 3D in a space 
environment. We also have a handle on how 
to deal with the problems that did occur during 
the tests. 


Taking the Next Final Steps 


Phase 3D has now been returned to its 
temporary home in Orlando and work 1s 
beginning on the next phase of its journey into 
space. There will be another Phase 3D 
integration test in January 1999 to prepare the 
spacecraft for vibration testing. Modifications 
will be made based on the results of the 
vibration tests. Afterwards only minor 
modifications will be made to Phase 3D prior 
to launch. 


I would like to take this opportunity to thank 
all the volunteers who came out to Orbital to 
help monitor these tests and to help with other 
tasks. These include: 


¢ Frank Bauer, KA3HDO who loaned 
us his dual band antenna and other 
equipment. 

¢ Pat Kilroy, WD8LAQ who helped 
organize the volunteers and the tours 
of other members who just wanted to 
see Phase 3D. 


¢ Perry Klien, W3PK who took sev- 
eral night watches at the chamber 
site and loaned us the free use of his 
cellular phones. 

¢ Ron Parise, WA4SIR who took time 
out of his busy schedule to round up 
much needed test equipment. 


A special thanks goes to the management at 
Orbital who made an extremely valuable 
contribution to the Phase 3D effort. Orbital 
knows how to do spacecraft! While the staff at 
Orbital that helped us are too numerous to list 
in their éntirety, special thanks go to Rex 
Richardson who is in charge of the test 
facilities, John Cavallo, KB3BWP who 
volunteered to oversee the test and provided 
valuable support; and Harry Shipley who 
seemed to know everyone at Orbital and who 


Figure 6. Start of the one-week thermal vacuum test of Phase 3D. The test allowed various Phase 
3D components to be tested in a simulated space environment. (photo by Bob Davis, KF4KSS) 


can find anything and do it in short order! 


26 The AMSAT Journal 


PROCEEDINGS OF THE 


AMSAT-NA 


16th Space Symposium, 
and AMSAT-NA 
Annual Meeting 


Papers courtesy 


PO Box 27 
Washington, DC 20044 


Published by the 
American Radio Relay League 
225 Main Street 
Newington, CT 06111-1494 


AVAILABLE FROM AMSAT 


Dick Daniels, W4PUJ (standing) and Rick Leon, KA1RHL performing adjustments to Phase 3D 
during clean room power on operations. Note the wire antenna taped to the right window. (photo 
by Harry Yoneda, JA1ANG) 


Satellite Orbital Elements 
by Ray Hoad, WASQGD 
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The Amateur Satellite Service in 1998: Presented to the XIII General Assembly of IARU 
Region II, MARGARITA 98, 28 September 1998 


Ray Soifer, W2RS and Hans van de Groenendaal, ZSSAKV 


Ir there is one message that we would like to leave with 
you it is that the Amateur-Satellite Service is alive, well, 
and needs your help. 


Let us begin with a brief survey of current amateur 
satellite activities, operational and technical, and then 
move on to look at the programs now in the construction 
and development phases which will take us well into 
the 21st Century. Finally, we will touch upon areas in 
which we hope that IARU Region 2 and its Member 
Societies may be able to assist. 


A Statistical Profile 


According to a survey conducted two years ago by 
W2RS (see The AMSAT Journal, Sept/Oct 1996) 
through participating AMSAT organizations (more 
about AMSAT later), there were then approximately 
18,000 radio amateurs participating, in one way or 
another, in the Amateur-Satellite Service, nearly half of 
them residing in Region 2. Of those, about 8,000 
considered themselves currently active, i.e., operating 
via satellites at least once a month (4,000 in Region 2), 
with another 6,000 considering their stations 
satellite-capable but not as active as that (3,000 in 
Region 2). 


Approximately 25% of those with satellite-capable 
stations (whether currently active or not) were equipped 
to use digital satellites, while the rest made use of 
so-called analog transponders via CW, SSB or FM. 


These numbers may not sound very impressive at first 
blush, but they are quite comparable to the statistics for 
HF DX and contesting, two facets of Amateur Radio 
requiring similar levels of commitment on the part of 
the operator. In the most recent year, for example, 
4,324 amateurs participated in the DXCC program, and 
the total number of individuals (Honor Roll members 
plus annual participants) listed in the most recent 
DXCC Annual List was 6,710. Approximately 3,000 
stations, with perhaps 5,000 participating operators, 
enter the ARRL DX Contest each year. 


Like most active amateurs, participants in the 
Amateur-Satellite Service tend overwhelmingly to be 
members of their national IARU Societies. According 
to our survey, about 80% of them — about 16,000 — 
also belonged to a national AMSAT organization. 


Along with most other statistical indicators of the state 
of Amateur Radio, AMSAT membership has declined 
since 1996; from a peak of slightly more than 8,000, 
membership in AMSAT North America — whose 
territory covers the USA and Canada, but which also 
has members in many other countries throughout the 
world — is now approximately 6,000. We shall retum 
to this subject later on. 


AMSAT and IARU 


AMSAT organizations do not have a structured 
international federation comparable to IARU, nor do 
they want one — one IARU is enough, and AMSAT 
wants to continue to work with it effectively. Rather, 
nearly all AMSAT organizations communicate with 
one another through AMSAT- International, an Internet 
distribution list maintained by AMSAT-NA and 
moderated as part of his official duties by W2RS. Since 
1995, they have also gathered once a year in person at 
the IARU International Satellite Forum. Convened by 
ZSS5AKV in his role as IARU Satellite Adviser; these 
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meetings are currently held in Regions 1 and 2 in 
altemate years, in conjunction with the AMSAT-UK 
Colloquium and the AMSAT-NA Space Symposium, 
respectively. This Forum has superseded an earlier 
annual gathering — the International Satellite Meeting 
— hosted from 1989 through 1994 by AMSAT-UK in 
which IARU officials were invited to participate, and 
generally did — mainly those from Region 1, although 
VE3CDM and ZL3QL had been among the more 
notable exceptions. 


One of the Forum’s functions is to participate in the 
annual appointment of the IARU AMSAT Frequency 
Coordinator, who according to Terms of Reference 
agreed in 1994 by the IARU Administrative Council, is 
responsible for frequency coordination in the 
amateur-satellite band segments on a worldwide basis. 
The coordinator is nominated by the IARU Satellite 
Adviser with the approval of the AMSAT organizations 
represented at the Forum (or, in the event of a mid-term 
vacancy, through AMSAT-Intemational). We are 
pleased to report that the incumbent, Graham 
Ratcliff, VKSAGR, was reappointed unanimously at the 
1998 Forum, held at the University of Surrey in 
England, and received the Forum’s thanks for his 
outstanding work during the past three years. 


Amateur Radio Satellites 


So much for statistics and organizational matters. What 
about the satellites themselves? Approximately 50 
Amateur Radio satellites have been orbited since 1961 
(not counting manned space missions, about which 
more later). Of these, 17 were operational as of the date 
this paper was written in September 1998. 


Four of these are full-time analog spacecraft: 


© AMSAT-OSCAR 10, an international satellite 
launched in 1983 and still operating in part- 
time service despite severe damage over time, 
at three times its design lifetime of five years. 
However, it is no longer capable of responding 
to commands, and its future is questionable at 
best. A high-altitude, elliptical-orbit satellite 
capable of providing intercontinental DX QSOs 
on CW and SSB of up to 12,000 miles (20,000 
km), AO-10 has now outlived its planned suc- 
cessor, AMSAT-OSCAR 13, which burned up 
in the atmosphere in 1996 after 8 1/2 years of 
service. AO-10 has a 70 cm uplink and 2 m 
downlink. 


® RS-12 and RS-15, launched in 1991 and 1994, 
respectively, by our Russian colleagues, are lit- 
tle LEOs — small satellites in low earth orbit, 
actually parasite experiments on non-amateur 
Russian spacecraft. Both are intended for CW 
and SSB communication. RS-15 has a2m 
uplink and 10 m downlink. While RS-12 is also 
capable of operating in this mode, it is cur- 
rently programmed to uplink in the 15 m band 
and to downlink on 10 m. As LEOs, however, 
their communication range and length of possi- 
ble QSOs are far shorter than those of AO-10. 


© AMRAD-OSCAR 27, which recently cele- 
brated its fifth birthday, was originally intended 
as a commercial satellite, but was completed by 
AMRAD, a technically-oriented radio club 
based in Northern Virginia, with assistance 
from AMSAT-NA and AMSAT-Italia. Man- 
aged by AMRAD, it is an FM repeater with in- 


put at 2 m and output at 70 cm, and is ina LEO 
orbit with an altitude of 800 km. 


© Two satellites, FujicOSCAR 20 and Fuji-OS- 
CAR 29, built and placed into LEO orbit in 
1990 and 1996, respectively, with the funding 
and sponsorship of JARL, are capable of either 
analog (CW/SSB) or digital communication 
(switchable by ground command). Their 
uplinks are at 2m and downlinks at 70 cm. 


In addition to FO-20 and FO-29, there are ten more 
presently-operational digital OSCARs. These 
satellites, placed into LEO orbits between 1990 and 
1998, are intended for store-and-forward packet radio 
communication, remote imaging or both, generally with 
2 m uplinks and 70 cm downlinks. 


Among the AMSAT organizations responsible for 
building and launching these ten digital spacecraft are 
those of Argentina, Brazil, Israel, Italy, South Korea, 
Thailand and the United Kingdom, in addition to the 
USA. AMSAT-Mexico has also built two such 
satellites although neither is currently operational. 


The remaining amateur satellite in active service is 
UoSAT-OSCAR 11, a scientific research satellite built 
in Great Britain in 1984, which is also used today by 
AMSAT-UK to send Amateur Radio bulletins in ASCII 
format. In its time, UO-11 played important roles in 
several polar expeditions. It was the second Amateur 
Radio satellite designed and built at the University of 
Surrey by Professor Martin Sweeting, G3YJO and his 
team, which has since gone on to build six more in 
addition to several birds for non-amateur use. Queen 
Elizabeth II has visited G3YJO’s laboratory and has 
also made him an Officer of the Order of the British 
Empire (OBE) for his efforts; Ron Broadbent, G3AAJ, 
longtime Honorary Secretary of AMSAT-UK, was 
made a Member of the Order of the British Empire 
(MBE) for his services to Amateur Radio. 


Earth Station Requirements 


We should point out that, in addition to those amateurs 
who are capable of accessing modern digital satellites 
directly, virtually every one of your members who 
operates packet radio with a simple TNC and terminal 
has probably made use of the digital amateur satellite 
network, by sending and receiving packet messages that 
have passed through satellite gateway stations. There 
are several dozen of these in operation worldwide, 
speeding messages on their way by satellite at 
transmission times typically far shorter than those 
obtained through HF relay, and offering a viable, 
all-amateur alternative to the use of the Internet for 
long-distance packet message traffic. 


User requirements for amateur satellites vary widely, 
from the digital spacecraft TMSAT-OSCAR 31 which 
operates at 38k and requires the user to have a receiver 
with a phase-linear bandwidth of 65 kHz, attainable 
with home-constructed equipment but not yet with any 
commercially-built receiver on the amateur market, to 
RS-12 which may be operated with any multiband HF 
transceiver with an RIT control and a fast bandswitch 
(or preferably, crossband memory operation), and 
AMRAD-OSCAR 27 through which one may make 
FM QSOs with nothing more than a dual-band handheld 
that covers the appropriate frequencies (such as the 
Yaesu FT-50R) and a dual-band whip antenna such as 
the MFJ-1717. 


This moming, W2RS worked four stations on AO-27 
— NIXAU in New Hampshire, N1IJEZ in Vermont, 
and K8TL and KB8TSJX in Ohio — with this equipment 
from the parking lot of the hotel. He will demonstrate 
AO-27 again tomorrow at 1100 local time; would those 
interested in seeing this demonstration meet him then 
in front of the hotel. (A total of 15 stations were worked 
on AO-27 during demonstrations at the conference.) 


Technical Achievements 


In a short presentation such as this, it is not possible to 
explore fully the technical sophistication and 
contributions to scientific and engineering knowledge 
which the current Amateur-Satellite Service represents. 
Some of this undoubtedly reflects the professional 
engineers and scientists, many of them tops in their 
fields, who work in AMSAT as a sort of busman’s 
holiday, but many students and non-professional radio 
amateurs have contributed enormously. 


One way to give some flavor, at least, of the technical 
work that is going on is to list the titles of some of the 
papers presented at the most recent AMSAT-NA and 
AMSAT-UK annual meetings (the full texts and 
authors may be found in the published Proceedings). 


© Design and Application of Internet-Linked 
Ground Station for the Amateur Satellite Com- 
munity 

® Using Broadcast Protocols On Terrestrial 
Links: A New Approach To Digital Satellite 


Gateways 

© An Object Oriented Approach to Automatic Ra- 
dio Tuning 

* Developing Portable Satellite Software Using 
Java 


© Design Of A Space Image Processing System 


* Digital Voice Modulation for a Future Genera- 
tion of Ham Satellites 


© Performance Testing of a RESISTOJET Thnus- 
ter for Small Satellite Applications 


® An Investigation of the Application of Turbo 
Codes for LEO Microsatellite Communication 


© A New Method for Small Satellite Nadir Track- 
ing Application 

© Topside Ionospheric Sounding Microsatel- 
liteSoftware Demodulation Using the DSP’C31 
Digital Signal Processing Payload 


® Class F High Efficiency Power Amplifier De- 
sign for Microsatellite Radar Altimeter Payload 


© Preliminary Results of Attitude Determination 
Using GPS Signal Strength Measurements 


And that’s only a small sample of what was discussed 
at just two meetings of the AMSAT community! So 
much for those who argue that Amateur Radio no longer 
makes meaningful contributions to technology. 


At the 1997 AMSAT-NA Space Symposium in 
Toronto, ZSSAKV suggested in his keynote address 
that papers such as these should be presented in 
professional meetings and journals, and not only in the 
Amateur Radio community. We are working towards 
that end. 


The Manned Space Program: SAREX, 
Mir and ARISS 


Of great importance to Amateur Radio generally, 
especially in our efforts to benefit education and to 
attract more young people to our service, is the manned 
space program. 


YV7/W2RS by YV7/W2RS 


At last year’s Space Symposium in Toronto, IARU Region 2 President Tom Atkins, VE3CDM, invited 
AMSAT-NA to send an observer to the 1998 Region 2 Conference, to be held in Porlamar, Margarita Island, 
Venezuela, from September 28th through October 2. The AMSAT Board of Directors accepted Tom’s kind 
invitation, and asked me to go. 


Each of IARU’s three regions meets once every three years. The regional conference includes top-level 
representatives of each national member society in the region, plus observers from the other two regions and the 
officers of IARU itself. In short, it’s a great audience before which to tell AMSAT’s story. 


Tom arranged for one of the conference’s plenary sessions to hear a presentation by myself and IARU Satellite 
Adviser Hans van de Groenendaal, ZSSAKV, published elsewhere in this issue. One of the things we wanted 
to illustrate was how easy some of our satellites are to use, since many of the countries represented at the 
conference have little or no satellite operation. Although it wasn’t practical to try to do it during the talk itself, 
I decided that one way of illustrating this was to take my Yaesu FT-50R handheld and MFJ-1717 dual-band whip 
antenna to Porlamar, and make some contacts on AMRAD-OSCAR 27 using this simple, bare-bones station with 
as many delegates as possible looking on. 


Margarita Island is located in the Caribbean, about a 45-minute flight northeast from Caracas. The grid square 
for Porlamar is FK80. To the best of our knowledge, Margarita has never been on any amateur satellite before. 


Our gracious hosts from Radio Club Venezolano arranged for conference attendees to be granted guest operating 
privileges during our stay, with the prefix Y V7 (signifying the State of Nueva Esparta, of which Margarita Island 
is a part) before our home calls. In addition, they set up a fine club station, YV7AJ, featuring a modern HF 
transceiver and linear amplifier along with a triband beam and vertical antennas. That also raised the possibility 
of RS-12/13, Mode K, with 15 meters up and 10 meters down. 


Long experience, which I’ve ignored at my peril more than once, teaches never to do a public demonstration of 
anything that you haven’t tried in private first. So, on Monday, September at I ran tests of both RS-12/13 and 
AO-27, with very different results. 


The RF noise level at the conference hotel tured out to be so high on 10 meters that I was unable to hear any 
downlink signals at all from RS-12/13, although I wound up giving out about 300 QSOs on 20 meters from 
YV7AJ to a large pile-up of IOTA hunters. (The IOTA number of Margarita Island is SA-012.) 


Fortunately, AO-27 turned out to be a much happier experience. On Monday morning, the 28th, I took my 
handheld and whip out to the hotel parking lot, where we would be looking north. The first pass of AO-27, at 
1350 UTC, was to the east of Porlamar and its footprint only grazed the easternmost portions of North America 
at very low elevation angles. Nonetheless, that pass resulted in the first known amateur satellite contact from 
Margarita Island, with Bridget Wyrick, NIXAU, in New Hampshire. The second test pass, at 1530 UTC, was 
to the west of Porlamar at a maximum elevation of 15 degrees, and three stations were worked: NIJEZ, K8TL 
and KB8TJX. 


Although my commitments to the conference, where I also served as secretary of the committee on VHF/UHF 
and satellites (chaired by Cesar Daglio, LU8EBF, of Radio Club Argentino and AMSAT-LU), precluded my 
being able to operate on every AO-27 pass, I did get three public demonstration passes in, on Tuesday, Wednesday 
and Friday mornings. Each demo played to a successively larger audience, to which I must give a lot of credit 
for coming because the outdoor temperature was about 100 degrees Farenheit in the shade, and the parking lot 
was in the bright tropical sun. On my final demonstration pass Friday, I was delighted to have IARU President 
Dick Baldwin, W1RU, volunteer to act as logger, and fortunate indeed to work six stations during the pass. The 
logger during Wednesday’s pass, when four stations were worked, was Paul Rinaldo, W4RI, of ARRL; Cesar, 
LU8EBF, was the logger on Tuesday’s demo, when we worked three. 


All told, we had 17 AO-27 QSOs with 15 different stations during the five passes on which YV7/W2RS was 
active. (I tried a sixth pass before departing on Saturday morning, but it was so far to the east that I was the only 
station on the bird.) Three Canadian stations were worked (VA3EJN, VE3FRH and VE3NPC) and 12 U.S. 
stations as far west as lowa (N8OCX/0). If you worked YV7/W2RS, please QSL to my home call. If you worked 
YV7AJ on HF and would like a card, please QSL via the Venezuelan QSL bureau. 


One interesting sidelight: due to power limitations, AO-27 is currently programmed to tur itself on 18 minutes 
after crossing the terminator into sunlight, than to tum itself off 18 minutes later. Because Porlamar is so far 
south, we found that the bird always turned itself off just after reaching its maximum elevation at our QTH, giving 
us only about half the normal pass time and no window at all to the southern parts of South America. Much of 
the Southern Hemisphere has no access to AO-27 at all. 


As Abraham Lincoln once said, “you can’t please everybody all the time.” Were the satellite to turn on later in 
its orbit so as to remain on for longer periods at tropical latitudes, our friends in Canada and northern Europe 
would have less access. That said, I wish a way could be found so that all parts of the world could have access 
to AO-27 at least some of the time. I have the same wish about the orbital planning for Phase 3D, although it’s 


premature to think about that until a launch opportunity is identified. 


In closing, I would like to thank our hosts, the members of Radio Club Venezolano, for their hard work and 
outstanding hospitality before, during and after the conference. Because of their efforts, not only did I have a 
wonderful time but the IARU Region 2 Conference was productive and enjoyable for everyone. I also want to 
thank the ladies and gentlemen who were operating on AO-27 during our passes for calling in so orderly a fashion 
and standing by while others were being worked. May all DXpeditions have the good fortune to work hams like 
you, and vice versa. @ 
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Initiated by Roy Neal, K6DUE, former space and 
science correspondent for NBC News, Amateur Radio 
operation in space began with Owen Garriott, WSLFL, 
aboard the Space Shuttle Columbia in 1983 and has 
grown ever since. Today, more than half of the NASA 
astronaut corps consists of licensed amateurs, and there 
are not one but two Amateur Radio stations aboard the 
Russian Mir space station. 


School and youth group contacts with these stations are 
extremely popular and often attract great attention in the 
public media. They are arranged in accordance with a 
carefully-constructed educational program, which is 
administered by Rosalie White, WAISTO, at ARRL 
Headquarters. 


In July 1998, the second full-scale organizational 
meeting was held of ARISS, the international team 
which is hard at work on Amateur Radio on the 
International Space Station. We were there, and there 
are many exciting projects in progress. Permission has 
been granted for the station to be placed on board, which 
will be done in several phases between 1999 and 2004. 
In addition to the communication facilities, which will 
be far superior to those aboard Mir and the Space 
Shuttle, Amateur Radio has been invited to place 
scientific payloads on the Station’s Express Pallets. 


Proposals for these will be solicited in due course. 


Incidentally, K6DUE chaired the 1998 meeting as well, 
which was held at the University of Surrey in England. 
Dr. Frank Bauer, KA3HDO, of AMSAT-NA and 
NASA, is chairman of the ARISS Administrative 
Committee, and Lou McFadin, WSDID, a retired 
NASA engineer and also of AMSAT-NA, chairs the 
ARISS Technical Committee. AMSAT organizations 
and IARU Member Societies of eight ISS participating 
countries have signed the ARISS MOU, and those of 
several other countries are participating as well. 


Phase 3D 


That brings us to Amateur Radio’s other great space 
initiative for the early 21st Century, the Phase 3D 
satellite. Time does not permit a full description of this 
amazing spacecraft’s capabilities, which has appeared 
in print elsewhere, but suffice it to say that Phase 3D 
will be bigger and better than any high-altitude, 
elliptical orbit Amateur Radio satellite ever. It is 
expected to make the 1.2 and 2.4 GHz bands even easier 
to use for worldwide satellite communications than 
were 144 and 435 MHz with its predecessor birds, 
although 144 and 435 MHz facilities will of course be 
included as well. 


Now nearly completed in AMSAT-NA’s Orlando, 
Florida laboratory facility, Phase 3D regrettably missed 
its scheduled launch opportunity aboard Ariane 502 
earlier this year, due to a last-minute change of 
specifications by the European Space Agency. Project 
Leader Dr. Karl Meinzer, DJ4ZC, is working hard to 
negotiate a new launch, which he currently expects to 
occur within the next 12 months. 


DARC, ARRL, RSGB, JARL and many other IARU 
Member Societies have already made substantial 
financial contributions to Phase 3D, which is still in 
need of funds due primarily to the launch delay and to 
the cost of the structural improvements needed to meet 
ESA’s new specifications. Any further assistance 
which your Member Societies may be able to provide 
by way of fund-raising would be most gratefully 
received. 


Based upon previous experience, some of the recent 
decline in AMSAT membership is thought to have 
stemmed from the delay in Phase 3D’s launch, 
especially since the demise of AMSAT-OSCAR 13 in 
December 1996. To that extent, we consider it to be 
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temporary. Another portion, however, is undoubtedly 
related to the general decline in Amateur Radio 
participation, which is being discussed elsewhere in this 
Conference. 


SUNSAT 


Time also does not permit a full discussion of the many 
smaller satellite projects which are now in various 
stages of completion. We should, however, mention 
SUNSAT, the Stellenbosch UNiversity SATellite, 
which will be South Africa’s first. It will contain a 
145.825 MHz parrot voice repeater as well as both 1200 
and 9600 baud packet radio capabilities. There will 
also be a number of scientific and educational payloads. 
SUNSAT is presently scheduled for launch on 17 
December 1998. 


Collaboration with Universities 


SUNSAT and the University of Surrey satellites bring 
to mind a very important point. With the principal 
exceptions of Phase 3D and ARISS, nearly all of the 
Amateur Radio spacecraft presently under 
development are being built at universities, and even 
Phase 3D and ARISS have substantial university 
participation. The romantic days of OSCAR satellites 
being built in basement workshops are, for all practical 
purposes, over. 


The principal reason for this, as G3YJO of the 
University of Surrey has pointed out, is that there’s no 
longer any such thing as a free launch. Satellite 
launching agencies, more in need of funding than ever 
before, have discovered that they can charge serious 
money, typically millions of dollars, for the piggyback 
launches that were once given away free. It is the 
universities that are able to attract the funds to pay for 
these launches, primarily from government and 
industry sources that are interested in training scientists 
and engineers and in sponsoring research projects of 
technical interest. 


AMSAT organizations, many of which have had strong 
university roots to begin with, must work to improve 
their relationships with the university community if we 
are to continue to put satellites into orbit. AMSAT-NA, 
for example, has recently begun working with the 
University of Toronto on the MOST program, a 
scientific satellite that may also carry an Amateur Radio 
experiment. 


Support for FASC Initiatives 


For many reasons, including this, AMSAT supports the 
proposal of IARU FASC for a new Section $25 of the 
ITU Radio Regulations. A modemized set of 
regulations, such as these, would help us to serve the 
needs of today’s more complex world, while preserving 
the essence of what makes Amateur Radio unique. 
Incidentally, AMSAT takes no position as to the 
differences between the FASC proposals in its Second 
and Third Reports, as these differences relate solely to 
the matter of qualifications for an amateur license 
which we are content to leave to our members’ 
discretion. 


AMSAT also supports the FASC proposals to remove 
the phrase on earth satellites from the official definition 
of the Amateur-Satellite Service, so that it would apply 
to all stations in outer space and not only to those in 
earth orbit, and to retain the separate provisions for the 
Amateur and Amateur-Satellite Services. Both 
proposals were endorsed unanimously by the IARU 
International Satellite Forum in 1996. 


Spectrum Management Matters 


In addition to those mentioned already, the 
Amateur-Satellite Service needs your help with several 
matters having to do with spectrum management. 


As mentioned in ZSSAKV’s report to the IARU AC as 
Satellite Adviser, the 1998 IARU International Satellite 
Forum expressed serious concern over the plans of 
some countries to license non-amateur stations, not 
provided for in the ITU Table of Frequency Allocations, 
in Amateur-Satellite Service bands, where they would 
be capable of causing harmful interference to amateur 
communications throughout the world. For example, 
one such proposal by the govemment of Guatemala 
would place commercial land mobile stations directly 
within the uplink passband of AMSAT-OSCAR10 
where they can be heard as much as 20,000 km away. 
The Forum supported the efforts of IARU Region 2, and 
of CRAG, to deal with this situation, and urged Regions 
1 and 3 to get involved as well. 


With respect to manned space operations, experience 
has shown that such activities in the 2 m band attract far 
greater participation, especially among newer amateurs 
and those in developing countries, than those in the 70 
cm and higher frequency bands, and adequate spectrum 
must continue to be found for them. ARISS will, in due 
course, require additional frequencies in this band. 


Another spectrum management issue of continuing 
importance is the need to protect critical satellite 
sub-bands, e.g., 29.3-29.5, 145.8-146.0 and 435-438 
MHz, from interference by terrestrial amateur stations. 
As mentioned earlier, our IARU AMSAT Frequency 
Coordinator, VKSAGR, is doing an excellent job of 
coordinating satellite use of these sub-bands on a 
worldwide basis, but this is easily capable of being 
frustrated by local interests, whose signals might then 
cause worldwide interference through satellite relay 
without their even knowing about it. 


Finally with respect to spectrum management is the 
request, adopted by the 1997 IARU Intemational 
Satellite Forum held in Toronto, for IARU to place on 
its agenda the possible allocation of new 
Amateur-Satellite Service bands in the 50 MHz region 
and also at 29.7-30.0 MHz by a future WRC. It is 
recognized that this will take time, but would be helpful 
both from the communications standpoint and also from 
that of propagation research. 


(The Conference passed resolutions supporting the 
Guatemalan member society’s position on frequency 
allocations, urging inter-regional cooperation on 
manned space frequencies through ZSSAKV’s efforts, 
and proposing the eventual allocation of 
Amateur-Satellite Service frequencies near 50 MHz. 
IARU is already on record as proposing such an 
allocation at 29.7-30.0 MHz. — W2RS) 


In Closing: Thank You 


In closing, we wish to thank Region II President Tom 
Atkins, VE3CDM, for inviting us to make this 
presentation, as well as for his strong leadership over 
the years. This was especially evident in the 1994 
IARU Ad Hoc Satellite Committee, which Tom chaired 
and on which ZSSAKV also served. It was the work of 
this committee which laid the foundation of the 
excellent and productive working relationship that now 
exists between IARU and AMSAT. May this long 
continue. 


Errata 


Reference last month’s 10.4 GHz Downlink article. 


SSB Electronics is the only U.S. source for Kihne 
downconverters. 


AMSAT® ORDER FORM 


(Suggested donations as of November, 1998) 


Books 
USA Canada Other 
(1) Working the Easy Sats (An introduction to the amateur satellite program 
plus hints on using the more easily accessed satellites).$ 5...$ 7...$10 


[11 How to Use the Amateur Radio Satellites (A reference guide for the casual 
listener or beginning user).............. mie leletele. sic twisrere cietnre SS tes SO sate on 


O The Satellite Experimenter’s Handbook (1998 edition, 376 pages, by K2UBC, 
published by ARRL, contains chapters on operating, antennas, software, 
profiles of active satellites and more) ~......s...6600 +2 S259 oslo sOs oa 


(1) The AMSAT®-NA Digital Satellite Guide (Complete step-by-step guide to 
operating through the PACSATs, includes 2 chapters on WiSP software) 


eeeeene7noe@entkeenetseeetseeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeeemUmcttmlUcOmlUCOCUhPOhmhUcmhlhlUhH SIZ DLS eee OLS 
(J The Analog Satellites Operating Guide (Newly revised guide to working the 
Roecacel ces, FO-20, A0O=27, FO-29,) AO-10) .. 6 ccc c cee ees ST CCaR ino Sea ke) 

[1 Mode S: The Book (A comprehensive guide to setting up and operating a 
Mode S satellite ground station) .........sscrsesccccvces S15 SUS < epe sce: 

0) Proceedings of the AMSAT®-NA Space Symposium and Annual Meeting (1998) 
eee eet een ee Patel ea cday cictcvedoreter chess, 616 (61eue 6 06600 61 6:0: 0\ers ee e166 » ©, 86 6.0 .& SS we ces eo 

Software 


For Windows® 
CNG Ae. (Pe te oa sec os cece see ee members. .$50....non-members. .S$60 


O wiSP (registration only)...........-.....members..$50....non-members. .$60 
O wisp (disk & with registration)..........members..$60....non-members. .$70 
O The Station Program (registration only)..members..$40....non-members..$50 


For DOS 
O <ZInstantTrack............-members..$30..non-members..$50..commercial..$200 


Frequency Chart and Callsign Badge 


[ Laminated Frequency Chart.........cccccccccccccccccccecessscesccececees O 
O callsign Badge (please print name and callsign clearly)........ sete where ve Sag 
Totals 

O) Check/money order (U.S. funds only) 
|. Total for Books $ Make checks (U.S. bank only) payable to AMSAT 
Il. Total for Software $ O Charge my VISA or MasterCard 
lll. Total for Chart or Badge $ Acct. # 
IV. Other Contribution $ Expiration Date 


Daytime Phone # 


Total for all items $ 
Signature 
Name Call Sign 
Address AMSAT Member # 
City State ZIP/Postal Code 


Send to AMSAT, 850 Sligo Ave. #600, Silver Spring, MD 20910 or call 301-589-6062 (FAX 301-608-3410) 
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LITTLE 


eta ofa 


BLACK 


Combine powerful 
listening performance 
with go-anywhere PC 
convenience. ICOM’s 
IC-PCR1000 wide band 
multimedia receiver is 
now available. 


Keep the cover on your computer. 
There’s no PC internal hardware 
to install. The IC-PCR1000 is 100% 
hardware external, about the same 
size as an lomega® ZIP™ drive. 
Stash it away in a laptop bag. 


~~ External AC adapter 

included (not shown), 
or use optional DC 
power cord. 


Take the black box with youto ; 
work, to school, on business 

trips, even while out camping or 
ona boat. Catch receiver activity while 
working in foreground applications. 


The big reception on this little radio will 
surprise you. Monitor 500 kHz — 1300 MHz’ 
on all modes (AM/FM/WFM/SSB/CW). 


Designed for 
Windows® 3.1 
and Windows® 95 


Also enjoy: unlimited 
‘memory channels, real 
time band scope, tone squelch 
(CTCSS) decode, 5 DIMF memories 
for advanced remote computer con- 
trol, a 9600 baud 
data connection 
point for third 
party applications 
(like weather fax), 
and optional DSP. 


Dealer and value added reseller inquiries welcome. IC-PCR1000 architecture open to approved third parties only. 


©1998 ICOM America, Inc. 2380 116th Ave NE, Bellevue, WA 98004 * 425-454-8155.The ICOM logo is a registered trademark of ICOM, Inc. ICOM 
America Tech Support is available through the HamNet forum on CompuServe® at 75540,525 (Internet:75540.525@compuserve.com) *Cellular frequen- 
cies are blocked: unblocked versions are available only to FCC approved users. CompuServe is a registered trademark of CompuServe, Inc. Windows is a 
registered trademark of Microsoft Corporation. lomega is a registered trademark of and ZIP is a trademark of lomega Corporation. PCRIOOOAMSAT398Y 


IC-PCRIO®. 


100% PC External 
Werld Wide Receiver 


Everything’s included to get you 
started. And the latest software is always 
available for free downloading on the 
ICOM America web site. To get it, and to 
find your nearest authorized IC-PCR1000 
dealer, visit www.icomamerica.com 
today. Or, for more information, call for a 
free brochure, 24 hours a 
day: 425-450-6088 


Makers of the 
world’s best radios 
for over 40 years. 


